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CONTENTS OF PART I.

Report of the Commission relating to the Ottawa Separate Schools.

Presented to the Legislature 12th February, 1896 {Printed.)

Report of the Minister of Education of the year 1895, with the Statistics

of 1894. Presented to the Legislature 27th February, 1896.

{Printed.)

Public Accounts of the Province for the year 1895.

Legislature 17th February, 1896. {Printed.)

Presented to the

Estimates for the Service of the Province until after Estimates of the

year are finally passed. Presented to the Legislature 18th Febru-
ary. 1896. {Not printed.) Estimates for the year 1896. Presented

to the Legislature 19th Februarj', 1896. [Printed,.) Estimates

(supplementary) for the year 1896. Presented to the Legislature

1st April, 1896.' {Printed.)

COISTENTS OF PART II.

Report of the Commissioner of Crown Lands for the year 1S95. Pre-

sented to the Legislature 13th March. {Printed.)

Report of the Department of Immigration for the year 1895.

to the Legislature 20th March, 1896. {Printed.)

Presented

Report of the Inspector of Division Courts for the year 1895. Presented

to the Legislature 20th March, 1896. {Printed.^

Report on the working of the Tavern and Shop Licenses Acts for the

year 1895. Presented to the Legislature 12th February, 1896.

{Printed.)

Report of the Commissioner of Public Works for the year IS'.'o. Pre-

sented to the Legislature 20th February, 1896. {Print'^d.)

Report of the In.spector of Insurance and Registrar of Friendly Societies

for the 3'ear 1895. Presented to the Legislature 12th Februarv,

1896. {Printed.)



CONTENTS OF PART III.

No. 11.. Report upon the Lunatic and Idiot Asylums of the Province for the

year etKling 30th September, 1895. Presented to the Legislature

j

13th February, 1896. (Printed.)

No. 12. .IReport upon the Common Goals, Prisons and Reformatories of the Pro-

vince for the year ending 30th September, 1895. Presented to the

[

Legislature 20th February, 1896. (Printed.)

No. 18. . jReport upon the Houses of Refuge and Orphan and Magdalen Asylums
of the Province for the year ending 30th September, 1895, Pre-

sented to the Legislature, 12th February, 1896. (Printed.)

No. 14. .
I

Report upon the Hospitals of the Province for the year ending 30th
September, 1895. Presented to the Legislature 11th March, 1896.

(Printed.)

No. 15. . iReport upon the Institution for the Education of the Blind, Brantford,

for the year ending 30th September, 1895. Presented to the

Legislature 12th February, 1896. (Printed.)

No. 16 . . Report upon the Institution for the Education of the Deaf and Dumb,
Belleville, for the year ending 30th September, 1895. Presented to

the Legislature 12th February, 1896. (Printed.)

No. 17. . Repoi't of the Work under the Children's Protection Act for the year

1895. Presented to the Legislature 12th February, 1896. (Printed.)

CONTENTS OF PART IV.

No. 18 . .
j

Report of the Ontario Agricultural College and Experimental Farm and
!

Experimental Union for the year 1895. Presented to the Legisla-

I ture 6th March, 1896. (Printed.)

No. 19..jReport of the Entomological Society of Ontario for the year 1895.

Presented to the Legislature 23rd March, 1896. (Printed.)

No. 20. . Report of the Fruit Growers' Association of Ontario for the year 1895.

Presented to the Legislature 11th March, 1896. (Printed.)

No. 21 .. Report of the Fruit Experiment Stations of Ontario, for the year

1895. Presented to the Legislature 1 Ith March 1896. (Printed.)

CONTENTS OF PART V

No. 22 . . Report of the Bee Keepers' Association of the Province for the year

1895. Presented to the Legislature 1 1th March, 1896, (Printed.)

No. 23... Report of the Poultry and Pet Stock Associations of the Province for the

year 1895. Presented to the Legislature 11th March, 1896.

(Printed.)



No. 24 . . Report of the Dairymens and Creameries' Associations of the Province

for the year 1895. Presented to the Lecrislature 11th March,

1896. (Printed.)

No. 25 . . Report of the Superintendent of Farmers' Institutes of the Province

for the year 1895. Presented to the Legislature 11th March, 1896.

(Printed.)

No. 26. .i Report of the Sheep and Swine Breeders' Associations of the Province
' for the year 1895. Presented to the Legislature 11th March, 1896.

(Printed.)

No, 27... Report of the Dominion Cattle Breeders' Association of the Province for

the year 1895. Presented to the Legislature 31st March, 1896.

(Printed..)

I

CONTENTS OF PART VI.

..IReport of the Agriculture and Arts Association for the year 1895.

]

Presented to the Legislature 81st March, 1896,

. Report of the Inspectors of Factories for the Province for the year 1895.

I

Presented to the Legislature 11th March, 1896. (PHnted.)

..Report upon the Registration of Births, Marriages and Deaths in the

Province for the year 1894. Presented to the Legislature 12th

I

February, 1896. (Printed.)

. [Report of the Inspector of Legal Offices for the year 1895. Presented

I

to the Legislature 20th March, 1896. (Printed.)
i

.Report of the Commissioners for the Queen Victoria Niagara Falls

Park for the year 1895. Presented to the Legislature 5th March,

I

1896. (Printed.)

. jReport of the Ontario Game and Fish Commission. Presented to the

Legislature 28th February, 1896. (Printed.)

. Report of the Bureau of Mines for the year 1895. Presented to the

Legislature 31st March, 1896. (Printed.)

CONTENTS OP PART VII.

No. 35.. IReport of the Board of Health for the year 1895. Presented to the

Legislature 19th March, 1896. (Printed.)

No. 36. . .Report of the Bureau of Indu.stries for the year 1895 Presented to

I

the Legislature 11th March, 1896. (Printed.)

I

No. 37 . . [Auditor's Report to the Board of Trustees on Capital and Income
Account of the University of Toronto. Presented to the Legis-

lature 12th February, 1896. (Printed )

No.
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No. 8JS,

No. 39..

No. 40.

No. 41..

No. 42..

No. 43..

No. 44.

Report of the Commissioners on the Discipline and other matters in the
University of Toronto. Presented to the Legi.slature r2th Febru-
ary, 1896. {Printed.)

Report of the Standing Committee on Finance of the University of

Toronto. Presented to the Legislature 12th February, |1896.
{Printed.)

Report of the Clerk in charge of the Forestry Branch, Crown Lands
Department. Presented to the Legislature 31st March, i896.

{Printed.)

CONTENTS OF PART Vlli.

Return from the Records of the several Elections to the Legislative

Assembly in the Electoral Districts of West Algoma ; the North
Riding of the County of Brant, Kingston, South Wentworth and
West Wellington, since the General Election of 1894, shewing: (1)

The number of Votes polled for each Candidate in each Electoral

District. (2) The majority whereby each successful Candidate
was returned. (3) The total number of Votes polled in each

District. (4) The total number of Votes remaining unpolled, {'j)

The number of names on the Voters' List in each District. (6)

The num.ber of Ballot Papers sent out, and how disposed of in each

Polling Sub-Division. (7) The number of Tendered Ballots .sent

out, (8) The population of each District as shown by the last

Census. Presented to the Legislature 13th February, 1896.

{Printed.)

Copy of an Order in Council directing the payment out of the Surplus

Surrogate fees of $115, to His Honour Judge Doyle. Presented to

the Legislature, 12th February, 1896. {Not printed.)

Copy of an Order in Council increasing the commutation paid to His
Honour Judge Jones. Presented to the Legislature 12th February,

1896. {Not printed.)

Copy of an Order in Council directing the payment out of the Surplus
Surrooraie fees of $500 to His Honour Judge Mosgrove Presented

to the Legislature 12th February, 1896. {Not printed.)

No. 45. . Report of the Principal of Upper Canada College shewing the present
' attendance of pupils and also the statement of the Bursar for the

I
year ending 30th June, 1895. Presented to the Legislature 12th

I February, 1896. {Not printed.)

1

No. 46 . . 'Statement shewing distribution of Revised and Sessional Statutes for

the year 1895. Presented to the Legislature 12th February, 1896.

I
{Not printed.)
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No. 47..

No. 48..

No. .50..

Return to an Order of the House of the Eleventh day of March, 1895,

for a Eeturn shewing the names, occupations and post oflSce

addresses of the License Commissioners of the Province for the

years 1891-92-93 and 1894. Presented to the Legislature 12th
February, 1896. Mr. Rj/erson. [Not printed.)

Return to an Order of the House for the Third day of April, 1895, for a

Return shewing the number of prosecutions instituted by agents

or detectives of the Medical Council during the year 1894, for vio-

lations of the Medical Act, shewing the names of such prosecutors,

the names of those prosecuted, the particular offence with which
they were charged, and the fine or imprisonment imposed upon
those persons convicted. Presented to the Legislature 12th Feb-
ruary, 1896. Mr. Caven. {Not printed.)

Return to an Order of the House of the Third day of April, 1895, for a
Return of copies of all applications for the purchase of the water
lot in front of lot No. 15 in the 8th Concession of the Township
of Dysart, in the County of Haliburton, and of all plans, petitions

and correspondence relating to the issue of a patent of such water

lot. Presented to the Legislature 12th February, 1896. Mr. Car-

negie. (Not printed.)

Copies of Orders in Council relatin<4 to Educational matters approved
of during the year 1895. Presented to the Legislature 13th Feb-
ruary, 1896. (Printed.)

Return to an Order of the House of the Eleventh day of March, 1895.

for a Return of copies of all letters received by the Minister of

Education, and by other members of the Government, since the

first day of January, 1891, recommending persons for positions on
the staff of University College, and of the School of Practical

Science. Presented to the Legislature 17th February, 1896. Mr.

Whitney. (Not printed.)

Return to an Order of the House of the House of the Twenty-seventh
day of March, 1895, for a Return of copies of all correspondence
between any member of the Government and any person or persons

referring to the establishment of a Normal School in the City of

London, and a similar Return referring to the establishment of a

Normal School in the Town of Woodstock. Presented to the

Legislature 17th February, 1896. Mr. Whitney. (Not printed.)

Return to an Order of the House of the Third day of April, 1S95, for a
Return of copies of all correspondence between the Municipality of

Sudbury and any member ol' the Government relating to W. A.

Quiball, Police Magistrate of Sudbuiy. Presented to the Legisla-

ture 17th February, 1896. Mr. Whitney. (Not printed.)

Report of the Inspector of the Elgin House ot" Industry and Refuge, for

the year 1895. Presented to the Legisbitufe I8th February, 1896.

(Not printed.)
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No. 55.

No. 56..

No. 57.

No. 58..

No. 59..

Report of the Master of Titles for the year 1895.

Legislature 20th February, 1896. (Printed.)

Presented to the

No. 60.

No. 61

Return to an Order of the House of the Tenth day of April, 1895, for

a Return of copies of all correspondence, documents and writings,

between any member of the Government, or any person or persons

and the Government, in connection with the recent appointment of

Mr. John W. Smith, of the Town of Brampton, as Bailiff of the

First Division Court of the County of Peel, and of the dismissal

of Mr. George Broddy. Presented to the Legislature, 21st

February, 1896. Mr. St. John. (Not jyrinted.}

Statement of the affairs of the Toronto General Trusts Company for the

year 1895. Presented to the Legislature, 25th February, 1896.

(Not printed.)

Return to an Order of the House of the Tenth day of April, 1895.
for a Return, shewing all actions and references pending before

Local Masters which have been pending for more than six months,
with the dates, when the matters wei*e brought into the Master's

office, the present condition of such matters, and the reasons why
same are not disposed of. Mr. Middleton. Presented to the Leg-
islature, 27th February, 1896. (Not printed.)

Detailed Statement of all Bonds and Securities recorded in the Provin
cial Registrar's Office since the last return submitted to the Legis-

lative Assembly upon the eighth day of March, A.D. 1895, made in

accordance with the provisions of R.S.O., cap.. 15. sec. 23. Pre-

sented to the Legislature, 28th Februaty, 1896. (Not printed.)

Return to an Order of the House of the Twenty-sixth day of February,

1896, for a Return of copies of all correspondence, paper.s and docu-

ments, except that already brought down, between any member or

officer of the Government, or any other person or persons, on the

subject of claims for damages for the flooding of lands in the Town-
ship of Stevenson by the Government dam at the outlet of Mary
Lake. Also, copies of al' reports made by any Departmental
ofiicer, or any other person, to the Government, or any Department
thereof, on the subject of such claims, or the damages occasioned

by such works. Presented to the Legislature, 5th March, 1896.

Mr. Longford. (Not printed.)

Return to an Order of the House of the Twenty -first day of February,

1896, for a Return shewing (I) the amount of stock on hand in

each of the Industrial Departments of the Central Prison, at the

stock taking on 30th September, 1894, and -on 30th September,
1895. (2^ The amount of material purchased for each of said

departments during the year ending 30th September, 1895. (3)

The amount of wages of all foremen and instructors employed in

each of said shops during the year ending 33th September, 18'.)5.

(4) The number of days labour of prisoners detailed to each of said

shops during said year, shewing the total number detailed whether
employed or not. (5) The amount received, and amount still
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No. 62

No. 63

No. 64.

No. 65,

No. 66..

No. 67..

owing for the produce of said industries sold during the year end-
ing 30th September, 189.5, and the amount received during the
year ending 30th September, 1895, on account of sales previous to
oOth September, 1894. Presented to the Legislature, 5th March,
1896. Mr. Matheson. {Printed.)

Statement of Returns forwarded tojthe office of the Provincial Secre-
tary, of all fees and emoluments received by the Registrars of Deeds,
for the Province of Ontario, for the year 1895, made in accordance
with the provisions of 56 Victoria, cap. 21, sections 117, 120 and
121, and 57 Victoria, cap. 9, sections 6 and 7, with which are con-
trasted the gross amount of fees for the years 1893 and 1894. Pre-
.sented t) the Legislature, 6th March, 1896. {Printed.)

Copy of an Order of His Honour the Lieutenant-Governor in Council
approved of the loth day of August, 1895, approving of the Com-
panies therein mentioned, as Security for Public Officers. Pre-
.sented to the Legislature, 6th March, 1896. Not printed.

Copy of an Agreement, dated Third day of March, 1896, between the
Minister ot Education and the Board of Education of the City of
Hamilton, affiliating the Ontario School of Pedagogy with the
Hamilton Collegiate Institute. Pr^ented to the Legislature 9th.

March, 1896. (Printed.)

Copy of an Agreement between the Inspector of Prisons and Public
Charities and P. L. O'Connor, relative to the manufacture of
binder twine at the Central Prison. Also, of Order in Council
approved by His Honour the Lieutenant-Governor on the 1st day
of October, 1895, authorizing the said Agreement. Presented to
the Legislature 11th March, 1896. {Printed.)

Copy of an Order in Council, approved by His Honour the Lieutenant-
Governor the 10th day of March, lf596, fixing the amount to be
paid to His Honour Judge Elliott, Junior Judge of the County
of Middlesex, out of the surplus Surrogate fees for the year 1895.
Presented to the Legislature 13th March, 1896. {Not printed.)

Return to an Order of the House of the Sixth day of March, 1896, for
a Return shewing the cost of the machinery, the cost of repairing
and maintaining the same in order, and the cost of raw material
used in connection with the manufacture of binder twine in the
Central Prison, giving the aggregate amounts for each year from
the beginning of the said industry to date ; the amounts annually
paid as commissions for the sale of the product ; the cost of
packages, freight, salaries of extra officials and all other expendi-
tures incurred in connection with or occasioned by the said manu-
facture. The annual receipts from sales of binder twine durin^
the said period, and the estimated value of the machinery, plant,

material and stock on hand when the said industry was trans-

ferred to its present manageis. Presented to the Legislature 13th
March, 1896. Mr. Haycock. {Printed.)
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No. 68,

No. 69,

No. 70.

No. 71...

Return to an Order of the House, of the Twenty fifth day of March,
1895, for a Return shewing the municipal indebtedness of the

various municipalities of the Province on the 'Ust December, 1894,

under the following heads :

—

1. Roads and bridges.

2. Railway bonuses.

B. Aid to manufactures by way of bonu^.

4. Municipal waterworks.
5. Waterworks belonging to companies.

6. Gas and electricity.

7. High and Public Schools.

8. Sewers.

9. Other purposes.

10. Also shewing any debenture debt for local improvements,
not above included. Presented to the Legislature 23rd March,
1896. Mr. Gibson {Huron.} (Printed.)

Return to an Order of the House, of the Fourth day of March, 1896, for

a Return of copies of all correspondence, documents and writings

between any Member of the Government, or between any person

or persons and the Government, in connection with the recent

charges made by James Massie, late Warden of the Central Prison,

against certain ©f the officials of the Prison. Also, for copies of

the Commission, or other appointment, and the instructions given

to the Commissionei's who investigated the charges. Also, for a

copy of all evidence taken before the Commissioners at the inves-

tigation, and of the report made thereon by the Commissioners.

Presented to the Legislature 23rd March, 1896. Mr. Marier.

{No i printed.)

Return to an Order of the House, of the Twenty-sixth day of February,

1896, for a Return of copies of all correspondence between any official

of the Corporation of the City of Hamilton and the Department of

Crown Lands, or any officer thereof, relating to any question

affecting the rights of the City of Hamilton, or any person or

persons, to certain portions of Burlington Beach ; also, for a copy
of anj'' instructions given to S. H. Jones, Esquire, P. L. S., as to

defining the limits of any holding either leased to the City of

Hamilton, or sold to any individual occupant ; also, for a copy of

plan of survey made by Mr. Jones ; also, for a copy of the original,

as well as the subsidiary lease, granted to the City of Hamilton by
the Department of Crown Lands. Presented to the Legislature

24th March, 1896. Mr. Dickenson. {Not printed.)

Copy of an Order in Council, approved by His Honour the Lieutenant-

Governor, the 26th day of March, A.D. 1896, approving of the

accompanying Agreement between the Canada Publishing Com-
pany (Limited), Publishers, of the City of Toronto, and Her
Majesty the Queen, represented by the Minister of Education for

the Province, on behalf of the Educational Department of Ontario,

respecting the publication of " The Public School Writing Course,

Vertical System," comprising seven separate books, for use in the

Public Schools of Ontario. Presented to the Legislature 26th

March, l-i96. {Printed.)
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No. 72 . . Copy of an Order in Council, approved by His Honour the Lieutenant-

Governor, the 26th day of March, A.D. 1896, approving of the

accompanying Agreement between The Copp Clark Company
(Limited), Publishers of the City of Toronto, and Her Majesty the

Queen, represented by the Minister of Education for the Province,

on behalf of the Education Department of Ontario, respecting the

publication of " The High School Physical Science, Part 2." Pre-

sented to the Legislature 26th March, 1896. (Printed.)

No. 73. . Copy of an Order in Council, approved by His Honour the Lieutenant-

Governor, the 26th day of March, A.D. 1896, approving of the

accompanying Agreement between The Copp, Clark Company
(Limited), The Canada Publishing Company (Limited) and The W.
J. Gage Company (Limited), Publishers, of the City of Toronto,

and Her Majesty the Queen, represented by the Minister of Edu-
cation for the Province, on behalf of the Education Department
of Ontario, respecting the publication of Public School Readers,

consisting of :—The First Reader, Parts 1 and 2 ; the Second
Reader; the Third Reader; the Fourth Reader and the High
School Reader. Presented to the Legislature 26th March, 18y6.

(Printed.)

No. 74 . . Return to an Order of the House of the Sixth day of March, 1896, for

a Return of Copies of all agreements entered into between the

Government and Hazelwood iz Whalen, and the Government and
G. P. Cleaner, James Whalen and others, respecting the cutting of

pulp wood, or other timber, in the territory north of Lake Superior,

together with copies of all correspondence in connection with the

same. Presented to the Legislature 26th March, 1896. Mr.

Matheson. (Not printed.)

No. 75 . . Return to an Order of the House of the First day of April, 1895, for a

Return of copies of all advertisements calling for applications for

professorships, associate professorships and lectureships in the

University of Toronto and University College since the University

Federation Act \j'ent into force ; also, copies of all applications fof

such advertised positions and of the testimonials in support thereof

and in the possession of any Department of the Government ; also,

copies of all correspondence relating to such vacancies between the

Government and any person holding official positions in connection

with the management of either of the above institutions. Pre-

sented to the Legislature 30th March, 1896. Mr. Rowland. (Not
printed.)

No. 76 . . JReturn to an Order of the House of the Eleventh day of March, 1896,

for a Return shewing the amounts paid to Warwick Bros. & Rutter
for printing and binding for the years 189-i and 1895, respectively,

in terms of the agreement of 1893. Pi'esented to the Legislature

30th March, 1896. Mr. Meacham. (iSot 'printed.)

No. 77 . . 'Report of the Secretary and Registrar of the Province for the year

1895. PreseutiS to the Legislature 31st March, 1896. (Printed.)
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No. 78.

No. 79..

No 80.

No. 81..

Report of the Librarian upon the state of the Library,

the Legislature 1st April, 1896. (Printed.)

Presented t

)

Papers relating to the application of the Senate of the University of

Toronto to the Universities of Oxford and Cambridge for the

grant of special affiliation privileges. Presented to the Legislature

7th April, 1896. (Printed.)

Return to an Order of the House of the Sixteenth day of March, 1896,

for a Return shewing how many of the children in each City and
County, who passed the leaving examination in 1895, are now
attending the High Schools. Presented* to the Legislature 7th

April, 1896. Mr. Meacham. (Not printed.)

Return to an Order of the House of the Twenty-fifth day of March,
1896, for a Return of copies of all applications and correspondence

in favour of and relating to the appointment of William Mur-
dock as Farmer, or Assistant Farmer, at the London Asylum.
Presented to the Legislature 7th April, 1896. Mr. Whitney.

(Not printed.)
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TWENTY-FIRST ANNUAL REPORT

OF THE

ONTARIO AGRICULTURAL COLLEGE

AND EXPERIMENTAL FARM.

1895,

GuELPH, January 2nd, 1896.

lo the Honorable John Dryden,

Minister of Agriculture :

Sir,—I have the honor to transmit herewith the Twenty-first Annual Report of the

Ontario Agricultural College and Experimental Farm.

In this report, the work of the year 1895 has been briefly reviewed under the fol-

lowing heads :

Report of President.

Report of Assistant Resident Master.

Report of Professor of Geology and Natural History.

Report of Professor of Chemistry.

Report of the Professor of Veterinary Science.

Report of Professor op Dairying.

Report of Agriculturist.

Report of Horticulturist.

Rfport of Bacteriologist.

Report of Experimentalist.

Report of Farm Superintendent.

Report of Manager of Poultry Department.

Report of Apiculturist.

Report op Physician.

.Appendices—T to V inclusive.

T have the honor to be, Sir,

Your obedient Servant,

JAMES MILLS,

President
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PART I.

REPORT OF THE PRESIDENT.

Our work during the past year has been pleasant, and in every way satisfactory.

There has been perfect harmony among the officers of the institution, and every depart-

ment has earnestly striven to do the best possible, both for the students in attendance

and for the country at large. Within the last week or ten days, I have read twelve of

the parts into which our report for 1895 is divided, and I have no hesitation in saying

that the work done and instruction given, are on practical lines and in keeping with th«

great agricultural province which we have the honor to represent.

Certain Conditions Afpkcting the Collegk.

Our College is unique among the institutions which provide education for the people

of this province. It is the only educational institution in Ontario, excepting commercial

schools and ladies' colleges, which has to rely wholly upon its merits. Students are legis-

lated into our high schools, universities, theological halls, law school, medical schools,

dental college. College of Pharmacy, and Veterinary College. If men and women were
allowed to teach, preach, and practise law, medicine, dentistry, pharmacy, and the veterin-

ary art, without passing a prescribed examination, the attendance of students at high

schools, universities, and most of our technical schools and colleges, would be only a

small fraction of what it is at the present time. Very few seek knowledge for its own
sake.

If we could secure the enactment of a law which would compel people to pass a

prescribed literary and professional examination before engaging in general agriculture,

stock raising, dairying, market gardening, or fruit growing, it would require a score of

agricultural colleges in this province to accommodate the young men who would seek

instruction in agriculture and the sciences related thereto. But, under present conditions,

persons can engage in agricultural pursuits without any kind of preparation ; and agricul-

tural colleges, not having behind them the potent leverage of legal enactments, have to

depend for their attendance solely upon the character of the education which they give,

and upon the desire of young men here and there to obtain knowledge for its own sake,

and for the possible advantage which it may be to them in their etforts to make a living.

Under such circumstances, it is not surprising that the attendance of students at purely

agricultural colleges is usually small.

Further, low prices for the products of the farm, "and other things which make
farming less profitable or less desirable as an occupation, have a two-fold tendency as

regards education : First, to reduce the attendance of students at agricultural colleges
;

secondly, to drive young men from the farm to the high schools, and thence to the univer-

sity or one of the technical colleges, with a view to gaining admission into some of the

learned or other professions, where they each hope to make an easier and more respect-

able living than is possible on the farm.
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Students in Attendance.

The number of students at the College in 1895 was 250—150 in the general course

and 100 in the dairy school. Of those in the general course, exactly 80 per cent.

—

nearly all farmers' sons—were from the Province of Ontario. Six of the 100 dairy

students were non-residents—four from Quebec and the eastern provinces, one from the

United States, and one from Wales. See Nos. 3 and 4, Appendix I to this report.

County Students.

Each county in the province is allowed to send one student free of tuition, and

the nomination is made by the county council. Of those on the roll iu 1895, forty-

five were so nominated, and as a consequence were exempted from the payment of

tuition fees. The counties represented were the following ;

Addington, Brant, Bruce, Carleton, Dundas, Elgin, Essex, Frontenac, Glengarry,

Grey, Halton, Hastings, Huron, Lambton, Lanark, Leeds, Lennox, Middlesex, Mus-
koka, Northumberland, Ontario, Parry Sound, Peel, Perth, Prescott, Prince Edward,
Renfrew, Russell, Simcoe, Victoria, Waterloo, Welland, Wellington, Wentworth.

Analysis of College Roll (See Appendix I.)

1. General Course.

(1) Fkom Ontario.

Counties, etc. Students.

Addington 1

Brant 4

Bruce 1

Carleton 2

Dundas 7

Durham 2

Elgin 1

Essex 3

Frontenac 4

Glengarry 5

Grey . . 4

Haldimand 1

Halton 3

Hastings 1

Huron 4

Kent 1

Lambton 1

Lanark 3

Leeds . 1

Lennox 2

Lincoln 2

Middlesex 3

Counties, etc. Students.

Muskoka 3

Northumberland 2

Ontario 2

Oxford 3

Parry Sound 4

Peel 1

Perth 6

Peterboro' 2

Prescott 3

Prince Edward 1

Renfrew 1

Russell 3

Simcoe 8

Victoria 2

Waterloo 2

Welland 1

Wellington 6

Wentworth 1

York 3

Toronto 10

120

(2) From Other Provinces of the Dominion.

Provinces, etc. Students.

British Columbia 3

Manitoba 1

Nova Scotia 3

Provinces, etc. Students.

Prince Edward Island 2

Quebec 3

12
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(3) From Other Countries.

Countries. Students.

Bermuda 3

England 7

France

,

India

Countries. Students.

Ireland ' 1

Scotland 3

United States 2

18

Total in General Course—150.

2. Dairy Course.

Counties, etc. Students.

Brant 2

Bruce 4

Carleton +

Dundas +

Elgin -1

Glengarry 2

Grey 2

Grenville . I

Haidimand 1

Halton '^

Huron ^

Kent 1

Lambton 3

Lanark 2

Leeds 3

Lennox 3

Middlesex 3

Northumberland 3

Norfolk 3

Counties, etc. Students.

Ontario 3

Oxford . 3

Peel 1

Perth 4

Peterboro' 5

Russell 2

Simcoe 1

Stormont 3

Victoria 1

Waterloo 2

Wellington 8

York 10

British Columbia 1

New Brunswick 1

Nova Scotia 1

Ohio 1

Quebec I

Wales 1

Total of dairy students— 100.

This analysis shows that students in both courses came from all parts of the province.

Forty-one counties and districts were represented in the general course, and thirty-one

in the dairy course. For the general course, the county of Simcoe sent eight, Dundas
seven, Perth six, Wellington six. Glengarry five, and other counties smaller numbers.
In the dairy course, the largest number was from York, which sent ten. There were
eight from Wellington, five from Huron, five from Peterborough, and four each from
Bruce, Carleton, Dundas, and Perth.

Age of Students in General Course.

7 16 ) ears of age.

19,

25
24
19

16,

9

7,

17

18

19

20

21

22

23

6 24 years of age.

,25

26

,27

29

30
32

Average age of students in general course— 20 years.

Average age of students in dairy course—23 years.

A.G. IX.
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Religious Denominations.

1. Students in General Course.

Presbyterians 55

Methodists 51

Episcopalians 23

Baptists 11^

Congregationalists 4

Roman Catholics 3

Friends 2

Protestant 1

Total 150

2. Students in Dairy Course.

Methodists 35
j

Congregational ists 2-

Presbyterians 34 Christian Church 2

Baptists 11 United Brethren 1

Episcopalians 11

Catholics 4 Total lOO

A Prepakatory Department.

For some years we refused admission to all who were unable to pass our matricula-

tion examination, which is the same as that fixed by law for entrance into the high

schools of the province ; and, considering the number and character of our public

schools, we could see no reason why we should not do so. This course was simple and in

many respects satisfactory ; but it resulted in the admission of a large proportion of city

boys and others who readily passed the required examination, but did little or nothing

thereafter. This injured our reputation among the farmers and with other people who

were being constantly influenced by reports and stories about the character and conduct

of our students. Hence we made the terms of admission somewhat easier. We admitted

a number of farmers' sons who, from one cause or another, had grown up without being

well f^rounded in the elementary branches of an English education. Some of these were

very crude ; but they knew the value of time—they worked hard, made rapid progress,

and did much towards changing the entire character of our college life, so that, at the

present time, we have as orderly and well-behaved a lot of students as can be found in

any part of the world. The change was very gratifying, but our troubles were not at an

end, because we found great diificulty in teaching together students of such varied attain-

ments university undergraduates, second-class teachers, third-class teachers, some who

had iust passed the high school entrance examination, and others who had not been at

school for five or six years. This difiiculty continued from year to year, till in July last

we decided to form a preparatory department and ask for an additional master to teach

Enolish grammar, composition, arithmetic, drawing, and one or two other branches.

With such additional help, we can make a more satisfactory classification of our students,,

and shall be able to teach all grades to much better advantage.

Fees.

Ontario students not nominated by county councils pay a tuition fee of $20 a

year, and non-residents (from other provinces. Great Britain, and elsewhere) pay a

fee of 8100 the first year, and $50 the second year. If a non-resident student has

had a \ ear's experience in practical work on a farm, his tuition fee for the first

year is §50.

New Buildings.

The equipment of the institution has been improved during the year by the addition

of three new bulidings—a large and commodious experimental building, a special piggery

for experimental feeding and a d welling house for the manager of the poultry depart

meut.
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Fowl kept in close quarters have to be carefully looked after, and while our poultry
manager lived in the city (a mile and a half from the College), he could not give his depart-

ment the early and late attention which it required. Hence we had to provide a house
for him on the College grounds—not a large or expensive residence, but a handsome red

brick cottage, sufficiently large for an ordinary family, and located within about fifty

yards of house No. 1 in the Poultry Department.

For some time our Agriculturist has been anxious to do something more systematic-

and elaborate in the feeding of stock than has yet been done in this province ; but
hitherto we have not had our buildings arranged for thoroughly scientific work on this

line. Now, however, I think I am warranted in saying that we are fairly well equipped
for experimental work in the feeding of cattle, sheep and pigs. We have erected a.

special piggery for the purpose (see Part VIII of this report), and have overhauled an
old barn, changing it into a root-house, feed-room, cattle stable, and sheep-pen, all specially

arranged for experimental feeding.

These additions to the buildings of the institution place us in a position to do better

work than we have hitherto done in the poultry and live stock departments ; but the
chief addition to our equipment in 1895 was our new experimental building. This is a
large two-storey white brick structure, erected on the College campus, a short distance

below the gymnasium. The main portion of it is forty-five by seventy feet, and a wing
attached thereto is thirty-eight by fifty-two. In this building there are sixteen rooms

—

an office, an agricultural museum, three large work-rooms, a tool room, a dark room for

photography, and six or seven basement rooms, all for the use of the experimental depart-
ment ; also an office and an agricultural laboratory for the Department of Agriculture

;

an office, a private laboratory, a work room, and a students' laboratory for the Department
of Bacteriology ; a class-room for practical instruction in live stock ; and a lecture-room for

the use of the Agriculturist, the Bacteriologist, and the Professor of Veterinary Science.

Alterations in Buildings—Physical Class-room.

Several alterations in the main Collge building were made in 1895, with a view tO'

securing an additional class-room and providing accommodation for the Superintendent of
farmers' institutes. By these changes we have secured suitable quarters for the import-
ant department of institute work, and have got a large and nicely furnished class-room for

lectures and practical work in physics, and instruction in mechanics, hydrostatics, electri-

city, etc. With J. B. Reynolds, B.A., a first-class physicist, in charge of this depart-
ment, we look for excellent results—for work which will be of much practical value to
our students in after life. (See Mr. Eeynolds's report in Part II of this volume.)

Geology and Biology.

Our course in geology is not an extensive one, but it*is sufficiently broad for practi-

cal purposes. It embraces a concise but comprehensive statement of the outlines of
general geology and a full discussion of the geology of the Dominion of Canada, with a
detailed account of soils and soil formation, all illustrated by a complete and systemati-
cally arranged geological cabinet.

A reference to our circular for 1895-96 will show that our work in biology is much
more extensive, and requires a much wider course of reading than the outline prescribed
in the early days of the institution. It now includes the whole field of botany—struc-

tural, physiological, systematic, and economic—vegetable histology and plant patJiology, a
full course of lectures on general geology, and a considerable amount of laboratory prac-
tice in both zoology and botany.

Prof. Panton has had charge of the work of this department as usual, excepting the
vegetable histology and plant pathology, which were taken by Mr. F. C. Harrison, our
bacierioU gist. (See Prof. Pantons report in Part III of this volume).

xi.
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Important Chemical Investigations for the Dairy Department.

In Part IV of this volume will be found a very valuable report of work done in

our chemical laboratory during the year 1895. In this report, Professor Shuttleworth

gives in detail the results of an elaborate series of experiments in the analysis of milk,

whey, and cheese, carried on by the help of four assistant chemists throughout the season,

from April to December : (1) to determine the ratio of casein to fat in poor, medium, and
rich milk—to ascertain whether it varies as the fat varies or not

; (2) to determine

whether the fat in milk is the exact measure of its cheese-producing power, that is,

whether the cheese made from poor, medium, or rich milk, is exactly in proportion to the

fat contained in the milk.

Both these lines of investigation were pursued with great care and accuracy through-

out the cheese-making season, for the purpose of assisting Professor Dean and those asso-

ciated with him in the Dairy Department in their efforts to find a just and satisfactory

method of paying patrons for the milk supplied to cheese factories.

Veterinary Science.

Dr. Hugo Reed, our Veterinary Surgeon, looks after the live stock of the institution

from year to year, and lectures from four to five hours a week on veterinary anatomy,

pathology, materia medica, and obstetrics, giving a broad, accurate, and thoroughly prac-

tical knowledge of veterinary science and practice. Dr. Reed's stable lectures and his

demonstrations in " practical horse " are specially interesting and profitable to all classes

of students. (See Dr. Reed's report in Part V of this volume.)

Important Experimental Work in the Dairy Department,

Since the invention of the Babcock milk-tester, it has generally been admitted by

well informed men that the practice of paying for milk at cheese factories by measure

or weight is unjust. It gives the man with rich milk much less than his due ; and by

experiments made at this institution and elsewhere, it has recently been proved beyond

question, that this method of payment is so utterly unfair that it should be at once aban-

doned by all factories which wish to deal justly with their patrons.

Almost immediately after the introduction of the tester, it was argued by

prominent dairymen, and especially by Dr. Van Slyke, of the New York Experiment

Station, Geneva, jST. Y., that the percentage of fat should be made the basis of payment

for milk at factories—that the sum paid for each 100 pounds of milk should be exactly

in proportion to the amount of fat contained in it. Many maintain that this method

does justice to all parties. Certainly no one can deny that it is much fairer than the

quantity method ; and it has the merit of encouraging the production of good milk.

For a short time, it seemed that the fat basis of payment would be generally

adopted ; but our Prof. Dean, with the help of our chemist, made some experiments in

1894 which led him to the conclusion that this method gave the man with rich

milk something more than his equitable share ; and he then took the position that the

percentage of fat plus some number, say one per cent., would be a fairer basis of pay-

ment than the fat alone. He published a bulletin to that effect, and it made a great

commotion among dairymen. It was said that Prof. Dean had been hasty and inju-

dicious in making statements which would seem in any way to discredit the fat method

—

that he had not sufficient data for his conclusions, etc., etc. The result was that we at

once employed a first-class cheese-maker and four additional chemists, to assist our pro-

fessors in a thorough investigation of the question. They worked continuously for nine

and a half months with milk from our own herd, from a number of cows in the neigh-

borhood of Guelph, and from two cheese factories in dilferent parts of this county.

Cheese were made from all kinds of milk and according to the best mechods known in

this country ; the milk, whey, and cheese were analyzed by the chemist and his assistants
;

the cheese were judged from time by recognized experts; and the results obtained from

. xii.
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the year's work, unquestionably justify the conclusions announced in 1894, viz., that

some number representing the casein of milk should be added to the percentage of fat

to get a strictly equitable basis of payment.

Prof. Shuttleworth has suggested an addend which varies somewhat according to

the richness of the milk ; but Prof. Dean favors the addition of two per cent, (a little

less than the average percentage of casein in milk) to all percentages of fat. This, he

maintains, is simple, and gives results which are practically correct and fair to all

parties.

We have, then, at the present time, three methods of paying for milk supplied to

cheese factories in this province :

(1) The quantity method, which is utterly unfair and should be abandoned.

(2) The fat method, which is very much fairer than the quantity method but i»

regarded by many as a little too much in favor of the rich milk, that is, milk with about

four per cent, of fat and upwards.

(3) The fat and casein method, which, so far as we can judge from our experiments,

is the most equitable method.

For a full and interesting account of this and other experimental work in the

Dairy Department, see Prof. Dean's report in Part VI of this volume.

Dairy School.

The third session of our Dairy School opened on the 15th January last and con-

tinued till the loth March for special dairy students, and half a month longer for

students in the regular College course. There were 100 special dairy students in atten-

dance, and the work of instruction in milk-testing, butter-making, cheese-making, and

the running of cream separators, was in every way satisfactory. A very considerable

proportion of those in attendance succeeded in passing the prescribed examinations on

the subjects in the course, and received non-professional certificates. After a year's

successful and approved management of a factory, these non-professionals will receive

professional certificates.

Dairy Circular,

The following circular was issued in the month of August for the session to com -

mence on the 14th January, 1896 :

The Dairy School in connection with the Agricultural College, Guelph, will re-open

January 14th, 1896, and remain in session to the 14th March—a period of two months.

Our buildings and equipment are complete, and we are now in a position to ofier

students a very broad and thorough course of theoretical and practical instruction in

dairying. In addition to the ordinary appliances, we have in the dairy stable, close to

the school, a herd of thirty cows of different breeds, for observation and instruction in

the methods of feeding and caring for dairy stock, and a cream separator run by tread

power in a room attached to the dairy barn.

The course of practical instruction consists of two branches of the dairy business,

viz.: Factory Dairying and Home Dairying.

Factory Course.

In this course, students, under competent instructors, make cheese and butter on a

large scale, learn how to run separators, and are given full and repeated instruction in

the use of the Babcock tester and the lactometer, together with directions as to the

simplest and fairest method of paying patrons for their milk in factories where the

Babcock tester is used.
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There are five large cream separators in this department—the Danish Weston, the

Alexandra, the Alpha de Laval, the United States, and the Sharpies' Imperial Russian.

Full and repeated instruction with practice in the running and general management of

these machines is given daily throughout the session. In the milk-testing room there

are seven or eight of the best makes of the Babcock tester, of different capacities, some
run by hand and others by steam—all for the use of the students in attendance from

year to year ; and in the butter room there is constant practice throughout the session in

churning, and in the working, printing, and packing of butter according to the most

approved methods.

Discussions on practical dairy topics, especially on the difficulties which arise in

making cheese and butter, are carried on in the cheese room for an hour every afternoon.

These discussions have been of much value to students ; and they will be continued in

the future as in the past. From time to time during the session, this hour is devoted to

the judging of cheese and butter by experts brought to the school for that purpose. The
scoring of the judges is compared with that of the students and reasons given for the

conclusions reached in each case. In this way, students get a clear conception of the

difference between poor, medium, and first-class goods.

Cheese and butter factories should encourage their makers to devote a couple of

months in the winter to this course. It is not intended to take the place of practical

experience in a factory, but to supplement it. It is of much practical value to those

who take it and will undoubtedly result in material advantage to the factories in which

they are employed.

Home Dairy Course.

This course is intended especially for farmers' sons and daughters who wish to learn

something about running cream separators, using the Babcock tester, and making butter

on a farm. The department is furnished with hand separators, butter workers, printers,

etc.; and full instruction is given by a competent butter-maker in every detail regarding

home dairy appliances, the handling of milk and cream, and the making of butter.

Special instruction in cheese-making is also given when required.

Home dairy students are admitted to all lectures and discussions, including practical

drill by the Professor of Dairying on the points and peculiarities of dairy cows, in a live-

stock class-room provided for the purpose.

We can accommodate from fifteen to twenty in this course, and we hope to seethe

full number in attendance throughout the session. Applicants may enter on or after the

14th January and remain as long as they wish—two weeks, the entire session of two

months, or longer. Those who decide to take the course, should write at once, stating

when they desire to enter and how long they can remain.

Instructors.

1. Cfoeese-making. T. B. Millar, London, Ont., Instructor and Inspector for West-

ern Dairymen's Association ; Assistant, R. W, Stratton, Guelph, Ont., Experimental

•Cheese-maker at the Ontario Agricultural College.

2. Milk-testing, J. W. Mitchell, B.A., Lansdowne, Ont.

3. Cream-Separators. Mark Sprague, Ameliasbuvg, Ont., Instructor for Creameries'

Association.

4. Butter-making. T. C. Rogers, Experimental butter-maker ; Assistant, J. H.
Findlay, Barrie, Ont.

5. Home Dairy. Jas. Stonehouse, Port Perry, Ont.
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Lectv/res.

A course of fifty lectures >?ill be given as follows :

Professor of Dairying. Twenty-four lectures on milk, butter, and cheese ; milk-

testing, butter-making, and cheese-making ; the marketing of dairy products ; selection,

breeding, and feeding of dairy-stock, etc., etc.

Agriculturist. Ihree lectures on general Agriculture in relation to dairying.

Professor of Veterinary Science. Three lectures on the diseases and treatment of

dairy-stock.

Professor of Biology. Four lectures ; two on geology and two on botany.

Professor of Chemistry. Four lectures on the nomenclature and general principles

of chemistry and its relation to dairying.

Bacteriologist. Five lectures on lacteal bacteriology.
*

Mathematical Master. Seven lectures on mathematics and book-keeping, explaining

fully the decimal system.

Lectures will begin at 8.30 a.m., and continue for one hour, after which practical

"work will commence.

Certificates.

Certificates of standing—for cheese-making, or butter-making, or both—will be

given to those who pass all prescribed written and practical examinations, some during

the course and a more difficult one at the close. The standard for passing is forty per

cent.; for second-class honors, sixty per cent.; and for first-class honors, seventy-five per

cent. To obtain this certificate, students must attend at least seven iveeks during the

course and take the regular work from day to day.

To anyone who holds a general certificate of standing, a special dairy certificate of

proficiency in butter-making, cheese-making, or both, will be granted when he has

proved his ability to manage a creamery or cheese factory

—

(1) By at least two years' experience as manager, one of which must be subsequent

to his College course.

(2) By sending monthly factory reports during at least one season to our Professor

of Dairying.

(3) By passing a satisfactory inspection as to cleanliness, tidiness, and quality of

goods made by him during the season.

Terms of Admission, Cost, Etc.

No Entrance Examination Required.

Tuition. Free to residents of the Province of Ontario ; to non-residents, $5 for

the course.

Incidentals. A payment of $3 in advance for incidental expenses will be required

of all students in the regular course. Also a deposit of $2 to cover possible breakage.

This suip of $2, if not required for breakage, will be refunded when the student leaves.

Board and Lodging in Guelph (a mile and a half from the College), or close to the

College grounds, ^3 per week.

Working Clothes, Each student must provide two special suits of clothes to be
worn in the dairy—white and blue gingham dress, with white cap and white apron for

ladies j and white linen or cotton suit, with white cap and white apron for men. These
suits, including cap and apron, can be bought in Guelph for $1.50 to $2 each ; and we
may add that they must be kept clean throughout the session.
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Home Dairy Course. A charge of $1 for incidental expenses, and a deposit of %\
to cover breakage. The latter, if not required, will be refunded when the student
leaves. One suit of working clothes will be sufficient for this course. Board and lodging
the same as for other students.

Prohibitions.

Card-playing, smoking, tobacco chewing, spitting, and noiay or boisterous conduct in

any of the dairy buildings are strictly prohibited.

Ladies Invited.

"We have made special provision for ladies who wish to take either the factory or
the home dairy course. Separate apartments have been fitted up and furnished for their

comfort and convenience. Six ladies were in attendance last session ; and we hope to
nave a larger number in 1896.

Applications for admission should be addressed to the President of the College.

Candidates whose applications are accepted will be expected here on the Jlrst day of

the course ; and all students will be required to attend the lectures and practical work
regularly and punctually while they remain at the school.

For further information apply to H. H. Dean, B.S.A., Professor of Dairying.

James Mills,
President.

Ontario Agricultural College,
Guelph, August, 1895.

Travelling Dairy.

Our Travelling Dairy was at work from the 9th May to the 21st November. It

was in charge of F. J. Sleightholm, B.S.A., with J. Hume as butter-maker. The terri-

tory covered during the season embraces the following ridings and counties : North
Ontario, Victoria, Peterborough, Russell, Prescott, and Simcoe. As a rule, the meetings

were well attended and close attention was given both to Mr. Sleightholm's lectures and
to the practical work done by Mr, Hume. The unanimous verdict is that the Travel-

ling Dairy is doing a work of much value to the farmers of Ontario. Wherever it has

gone, great interest in dairying has been created and the quality of home-made butter

has been very much improved. In several instances, cheese factories have been started

in consequence of the work done and interest created by the Travelling Dairy.

Farm and Live Stock.

Work in the Agricultural Department of the institution has gone on as usual.

Our Agriculturist, G. E. Day, B.S.A., has taken charge of the pedigrees and registration

of stock, (cattle, sheep, and swine), has attended to a large share of the correspondence of

the department, has done the class-room work in agriculture and live stock, and has given

some instruction in practical operations, such as hand-sowing, mowing, the handling of

sheep, etc.—all to the satisfaction of the students and others concerned. See Mr. Day's

report in Part VII of this volume.

Our farm is now in good shape, thoroughly cultivated and well managed ; and it is

bare justice to Mr. Wm. Rennie, our Farm Superintendent, to say that the College farm

is cleaner, better tilled, and much more productive than it has been at any time within

the last seventeen years. We can now refer, without the least misgiving, to our own
farm practice in illustration of the lectures given in our class-rooms. Every part of Mr.

Ronnie's management is characterized by economy and efficiency, and it is to me person-

ally a constant source of gratification. For an account of Mr. Rennie's experience in.

fencing, cattle feeding, etc., see his report in Part XI of this volume.
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Oo-OPERATiVE Experiments.

A system of co-operative experimental work has been carried on for ten years in

succession throughout Ontario. The following table gives the number of ex-students of

the College and other farmers in Ontario engaged in this work, for seven of the years

since these co-operative experiments were begun :

In 1886 there were 12 co-operative experimenters.

1888
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In 1886, we had 56 plots devoted to experimental work.

1889,
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Birds and Bebs.

Two new departments have been in operation during the past year, viz., the bird

and bee departments, or poultry and apiculture.

Mr. L. G. Jarvis has Jiad charge of our poultry, and has done good work. He
tested several inoubators last spring, and was iairly successful ; but the results were not

so satisfactory as we expected. There were too many dead chickens. He is now living

quite close to the poultry buildings, and intends to conduct further experiments along
this line. A number of nice young birds were raised during the year, and were sold by
auction in October. (See Mr. Jarvis's report in Part XII of this volume.)

Mr. E. F. Holtermann, of Brantford, who has been honored with the highest posi-

tions in the gift of the bee-keepers of this continent, was appointed to give lectures and
practical instruction to our students at the College, and to do certain experimental work
in his own apiary at Brantford. The lectures were given in the spring term, and the

experimental work was carried on throughout the season, which, I need not say, was an
exceptionally unfavorable one. Nevertheless, Mr. Holtermann made a good beginning on
two or three lines of investigation. He did what was possible under the circumstances,

and reached certain conclusions which are given to the public in Part XIII of this

report. We hope fcr valuable results from future work in this department.

Bacteriology.

During the year, we have been equipping our new Department of Bacteriology.

Mr. F. C. Harrison, our Bacteriologist, ordered the apparatus, etc., in Germany early in

the year, and commenced work in his department with a short course of lectures and
a considerable amount of practical instruction in the Pasteurization of milk, for the bene-

fit of the students in attendance at the Dairy School from the 14th of January to the Ist

of April.

Mr. Harrison spent his summer vacation at special bacteriological work in the

University of Michigan, Ann Arbor, Mich., and returned to Guelph at the opening of the

College in October. During the Fall term, he has been fully occupied with lectures and
laboratory work for our regular third year students in microscopy, bacteriology, vege-

table histology, and plant pathology.

Our new bacteriological laboratory is now well equipped, and Mr. Harrison is ready
for practical work along several inviting and very important lines. The only question is,

can we arrange our programme so that his time will not be all or nearly all taken up in

teaching 1 "We must do our best to furnish opportunities for original investigation ; for, as

civilization advances, we seem to be more than ever exposed to the fatal attacks of dis-

ease-producing germs, or certain forms of bacteria, in air, in water, in milk, in every-

thing ; and no more important problems can engage the attention of scientific men than
those presented for solution in this vast field of research. (See Mr. Harrison's report in

Part IX. of this volume.)

Athletic Exercise,'

We do not spend much time under thib head ; but Captain Clarke, our drill instructor,

gives every class a certain amount of training in drill and gymnastics, enough to straighten

them up and make them stronger, brighter, better looking, and better-mannered men
than they are before they pass through his course of training.

Changes in oue System of Heating.

At the suggestion of our engineer, Mr. R. W. Green, we decided about a year ago

to dispense with five or six separate fires and heat several of the buildings on the College

campus by steam conducted in pipes underground, from the College boilers to the build-
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ings in question. It was thought by many that the work could not be done successfully ;

but I am pleased to be able to report that Mr. Green has carried his plans and work to

completion and we are heating from the College boilers, with entire satisfaction and a
great saving in fuel, the Bursar's house and the Farm Superintendent's residence, both on
ground a little higher than that on which the College stands ; and the Chemical Labora-

tory, the Gymnasium, and the new experimental building, all on ground considerably

(fifteen or sixteen feet) lower than the boilers. The chief difficulty was with the latter ;

but Mr. Green's skill overcame every obstacle, and we are now heating all these build-

ings much better than formerly, with less labor and much less fuel.

Students in Residencb.

For an account of the responsibility assumed for students in residence, and some
statements of fact as to their conduct and the time spent in looking after their studies,

etc., see the report of my Assistant Resident Master in Part II of this volume.

Class-Room Work.

Our class-room work went on as usual during the past year. Ten candidates wrote for

the B.S.A. degree. Nine were successful and one was starred in drawing. A fair propor-

tion of the first and second year students gained a respectable standing in our College

examinations ; but the percentage of failures is still very large, resulting ^in some in-

stances from idleness but in most cases from a lack of proper training in the elementary
branches of an English education.

Examiners.

The third year examinations were conducted by the University of Toronto ; and
those of the first and second years, by the Professors of the College, with the assistance

of the following outside examiners :

Wm. Tytler, B. A. Guelph 2nd Year Literature.

J. M. McEvoy, B.A., LL.B., London, Ont Political Economy.
A. W. Campbell, C.E , St. Thomas, Ont Road-Making.
W. A. Kennedy, B.S.A,, Guelph 1st Year Chemistry.

R. Harcourt, B.S.A, Guelph 2nd Year Chemistry.

Bachelors of the Science of Agricultore.

The examinations for the degree of B.S.A. were held in the month of May, and the
candidates received their degrees at the commencement exercises of the University of

Toronto in June. The list of successful candidates is as follows :

Christian, A. H Danforth, York Co., Ont.

Doherty, M. W Eglington, York, Ont.

Kennedy, W. A Apple Hill, Glengarry, Ont.

King, A. A Johnson's Crossing, N, S.

Robertson, G. A Kingston, Frontenac, Ont.

Rowe, F London, England.
White, E. F Clarkesburg, Grey, Ont.

Wiancko, A. T Sparrow Lake, Muskoka, Ont.

Widdifield, J. W Siloam, Ontario County, Ont.

Recipients op Associate Diplomas.

Twenty-five, having completed our regular course of two years, were examined for

aMOciatd diplomas. Of these, twenty-four passed in all the subjects. The diplomas were

XX.
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resented by his Honor Lieutenant-Governor Kirkpatrick, at our closing exercises on the
^9th June ; and the names of the^recipients are as follows :

Campbell, W. G Brantford, Brant Coanty, Ont.
Cass, L. H L'Orignal, Prescott, Ont.
Chadsey, G. E Sumas, B.C.

Olark, J. F Bay View, P. E. I.

Dunn, E Plover Mills, Middlesex, Ont,
Edelsten, E. J. M London, TV., England
Kipp, A Ohilliwack, B.C.
Knight, J. W Elginburg, Frontenac, Ont.
Lang, L. W St. Marys, Perth, Ont.
McOallan E. A St. David's, Bermuda.
Maconachie, G. R. B Gurdaspur, Punjab, India.

McCullough, H. A Xantyr, Simcoe, Ont.
McGillivray, J. W Sumas, B. 0.

McPhail, J. D Vernon, Carleton, Ont.
Paterson, T. F Lucknow, Bruce, Ont.
Payne, G. Y Peterborough, Peterborough, Ont.
Smith, G. A Morrisburg, Dundas, Ont.
Smith, P. B Hamilton, Bermuda.
Taylor, W. H Peterborough, Peterborough, Ont.
Thompson, W. J Barrie, Simcoe, Ont.
Tye, C. W Haysville. Waterloo, Ont.
Whetter, J. R Lorneville, Victoria, Ont.
Wilson, A. C Greenway, Huron, Ont,
Wilson, N. F Rockland, Russell, Ont.

First-Class Men.

The work in the College is divided into five departments; and all candidates who get
an aggregate of seventy-five per cent, of the marks allotted to the subjects in any depart-
ment, are ranked as first-class men in that department. We would like to have a larger
number of such men, but we are determined that none shall be so ranked unless they
really deserve it. The following list contains the names of those who gained a first-class

rank in the difierent departments at the examinations in 1895, arranged alphabetically :

First Year.

1. Devitt, I. I., Floradale, Waterloo Co., Ont., in three departments : Agriculture,
English Literature, and Mathematics.

2. Gadd, T., Varney, Grey Co., Ont., in one department : Agriculture.

3. Higginson, O, G,, Hawkesbury, Prescott Co., Ont., in one department : Agriculture.

4. Hodgetts, P. W., St. Catharines, Lincoln Co., Ont., in four departments : Agriculture,
Natural Science, English Literature, and Mathematics.

6. Reinke, B, F., Ancaster, Wentworth Co,, Ont., in one department : Veterinary
Science.

Second Tear,

1. Clark, J. F,, Bay View, Prince Edward Island, in five departments : Agriculture,
Natural Science, Veterinary Science, English Literature, and Mathematics.

2. Knight, J, W., Elginburg, Frontenac Co., Ont., in one department : Agriculture.

3. Lang, L, W,, St. Marys, Perth Co, Ont., in four departments : Agriculture, Natural
Science, Veterinary Science, and English Literature.

4. Parerson, T. F., Lucknow, Bruce Co., Ont., in four departments: Agriculture,
Natural Science, Veterinary Science, and English Literature.

xxi.
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Medallists.

Medals are given to the three students who rank highest in general proficiency in

the theory and practice of the second year. The following were the successful com-
petitors in 1895 :

Gold Medallist. J. F. Clark, Bay View, Prince Edward Island.

First Silver Medallist. L. W. Lang, St. Marys, Perth, Ont.

Second Silver Medallist. T. F. Paterson, Lucknow, Bruce, Ont.

The George A. Cox Scholarships.

First Year.

1. Agriculture, Live Stocl:, Dairying, ^Poultry, and Apiculture. O. G. HigginEon^

flawkesbury, Prescott, Ont.

2. Natural Science. P. W. Hodgetts, St. Catharines, Lincoln, Ont., first in two depart-

ments.

3. Veterinary Science. B. F. Eeinke, Ancaster, Wentworth, Ont.

4. English. Not awarded.

5. Mathematics. I. I. Devitt, Floradale, Waterloo, Ont.

Second Year.

1. Agriculture, Live Stock, Dairying, Fcultry, and Apiculture. 1st, J. F. Clark, Bay
Yiew, P.E.I., first in five departments ;. 2nd, J. W.^Knight, Elginburg, Frcntenac.

Ont.

2. Natural Science. T. F. Paterson, Lucknow, Bruce, Ont.

3. Veterinary Science. Not awarded.

4. English. L. W. Lang, St. Marys, Perth Ont.

5. Mathematics and Physics. Not awarded.

|Pbizb Men.

First Year.

Agriculture, Live Stock, Lairyinq, Poultry and Apiculture. lst,[_0. G. Higginson p

2nd, 1. I. Devitt.

Natural Science. Ist, P. W. Hodgetts ; 2nd, T. L Devitt and O. G. Higginson.

Veterinary Science. 1st, B. F. Eeinke ; 2nd, O. G Higginson.

English Literature, Grammar, and Composition. 1st, P. W. Hodgetts ; 2nd, I. I.

Devitt.

Mathematics and Bookkeeping. Ist, I. I. Devitt ; 2nd, P. W. Hodgetts.

General Proficiency. 1st, P. W. Hodgetts ; 2nd, I. I.^Devitt ; 3rd, 0. G. Higginson ;

4th, Wm, M. Shields, Glasgow, Scotland ; 5th, B. F. Reinke ; 6th, J. T. Guy, Columbus,

Ontario Co., Ont., and J. E. Oastler, Ff atherstone, Parry Sound Di&trict, Ont.
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Second Year.

Agriculture, Live Stock, Dairying, Poultry, and Apiculture 1st, J. F. Clark
;

2nd, T. F. Paterson.

Natural Science. 1st, J. F. Clark ; 2nd, L, W. Lang.

Veterinary Science. 1st, J. F. Clark; 2nd, L. W.Lang.

English Literature and Political Economy. 1st J. F. Clark ; 2nd, L. "W. Lang.

Mathematics and Physics. 1st, J. F. Clark ; 2nd, L. "W. Lang.

General Pronciency. 1st, J. F.Clark, 2nd, L. W. Lang; 3rd, T. F. Paterson; 4th,

E. A. McCallan,*St. David's, Bermuda; 5th, J. W. Knight.

Valedictory Prize.

A prize of ten dollars in books is offered annually to the second-year students for

a valedictory address. The subject last year was " Science in Farming," and the prize

was awarded to T. F. Paterson, of Lucknow, Bruce county, Ont.

Closing Exercises.

Our closing exercises took place on Saturday, June the 29th. The weather was veiy

pleasant and the attendance of visitors was large. His Honor, Lieutenant Governor
Kirkpatrick, favored us with his presence, and everything passed off very pleasantly.

The College diplomas were presented by the Governor, and interesting addresses were
delivered by His Honor and the Hon. John Dryden. Major Mutrie, M.P.P., and a num-
ber of other gentlemen from Guelph and the surrounding country assisted in the presen-

tation of medals, prizes, and honor certificates.

Visitors.

"We had a large number of visitors as usual in the month of June—not less than

10,000. Some drove in from the surrounding country, but most of them came by the

Grand Trunk Railway.

Financial Statement.

For a statement of the revenue and expenditure of the different departments, see

Appendix V. to this report. It will be observed that the total unexpended balances on
the year's operations in all departments was 06,222.28.

Conclusion.

With the addition of our new experimental building, T think I may say that never

before were we so well equipped for work in the different departments of the institution

as we are at the present time. We have the principal buildings which we require, and
our appliances for practical work are nearly all that we need for the students now in

attendance.

JAMES MILLS,

President.

XXlll.





PART If.

REPORT OF

ASSISTANT RESIDENT MASTER.

To the President of the Ontario Agricultural College :

Sir,—I beg herewith to report on my duties as Assistant Resident Master.

College Rules.

The rules in residence are few and simple. We have no rules, the observance of

which, by any student, is not of direct benefit to himself and to his tellow students, and
conducive to the welfare and good repute of the College. The most important of these
rules are as follows :

1. Regarding attendance at roll-call and prayers.

Every morning, before going to lectures, the students are required to assemble in the
class-room for roll-call. After roll-call a Bible selection is read, and a prayer oSered. It

is due to the students to say that, without exception, the most respectful and reverential
silence is observed on every occasion, during prayers.

2. Regarding afternoon study.

Each afternoon, from 1.30 to 4.00, while one half of the students are at work, the
other half assemble in the classroom for study. They are there under the charge of an
officer, either myself or your Secretary, Mr. G. A. Putnam. As a rule the second year
students have practical instruction in some one of the departments during the afternoon.
Sometimes, also, a student wishes to study specimens in botany, biology, or veterinary
science in the museum or elsewhere ; and if good faith is assured, he is allowed to do so.

This assembling for study in the afternoon not only provides a quiet study-room for
those who are studiously inclined, but it also leads some to spend the two and a half hours
in study, who would not otherwise do so.

3. Regarding evening study.

Each evening during the week, except Friday evening, promptly at seven o'clock,
the students are required to go to their rooms for study, and to remain there until half-
past nine. Late in the spring, the hour for going to the rooms is changed to half-past
seven. This period in the evening affords another opportunity for study ; and, as a matter
of fact, this is the time when most of the studying is done. Many students utilize all

possible opportunities for study ; but all study, more or less, during this period from 7.00
to 9.30 p.m. An officer is in charge every evening, to see that proper quietness is main-
tained in the halls and dormitories.

1 A.C.
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4. Regarding leave of absence from College.

Our rules relating to leave from College are extremely reasonable, alfording as much
liberty as any student can possibly require, for legitimate needs. These periods are,

Friday evening, Saturday afternoon, two or three afternoons a week, after study, from
four till six, and one evening during the week, besides Friday. For this one evening, any
student wishing to be excused from study, must report to that effect to the officer on duty
and have his name entered on the register as excused. He is expected to report to the

night watchman not later than 10.30 unless he obtains special permission to stay later.

I notice by the register that, while a few students avail themselves regularly of this free

evening, the majority of students are content with Friday evening and the hours in the

afternoon available for business and social recreation.

5. Regarding attendance at church.

Every student of the first and second years is required to attend church on Sunday
morning. No restriction is placed upon his choice. Anyone unable to go must report

at the reception room at nine o'clock on Sunday morning, to be excused from attendance.

The following morning at roll-call, attendance at church is marked in the register, each

student reporting for himself.

6. Regarding general conduct.

With regard to general discipline, the method pursued here is a minimum of coercion

with a maximum of self-government. From the beginning of their College course, these

principles of conduct are inculcated : To do nothing in the College detrimental to the

interests of their fellow students, such as making any kind of disturbance when others are

at study, or interfering with one another's belongings ; to do nothing outside likely to

bring discredit on the College ; and to conduct themselves at all times and in all places as

manly, self-respecting men Whatever rules we have, written or unwritten, are compre-

hended in these ir junctions, and are referred to these as their raison d'etre. I wish to

sayj with regard to this method of discipline, that 1 have found the students truthful,

honorable, and self-respecting. Whatever may now and then be done in a thoughtless

or mischievous mooJ, an appeal to their honor and truthfulness, and to their respect for

one another's rights, is seldom made in vain.

With regard to self-government among students, I wish to call your attention to the

matter of the College reading-room. Two years ago, when I assumed my present duties

here, the reading-room was not a reading room properly, but rather a lounging and con-

versation room ; a general j^lace of resort after meals, to while away half an hour in

pleasant chat before going to work or to study. It seemed to me that a reading-room

could not be made to serve two such opposite functions. I appealed to the Literary

Society (which represents the whole student body), to take the matter in hand, and to

make it properly a reading-room, where silence should be at all times observed. They did

so. Regulations were adopted, curators were appointed to take charge of the room, and
at the same time the obligation resting upon themselves to respect these regulations was
realized. The consequence is that now, instead of being, us formerly, a half lounging,

half reading-room, it bears the appearance, at all times, of a respectable college reading-

room. The results are certainly far more satisfactory in every respect, than could have

been obtained by coercive measures, however reasonable. There would be now no diffi-

culty in keeping the room perfectly quiet, if there could be provided, within the College

building, a room where those who do not wish to read might retire for a few minutes' con-

versation after supper. As it is now, there is certainly a great temptation to drop into

the reading-room to meet and >jonverse, there being no other place. It is to be hoped

that this long felt want will soon be met.

While, owing to the general good character and orderly habits of our students, the

demand for dibciplinary, action is but little, yet the position of Resident Master is no

sinecure. A great deal of time is necessarily taken up by the constant duties of the

position. First, an hour and a half every day in charge in the dining-room ; Secondly,

two hours and a half on three afternoons a week, in charge of students in the class room ;
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Thirdly, time of evening duty, a part and sometimes nearly all of the study hour, three

times a week ; Fourthly, the time required for inspection of the rooms, furniture and
halls, which should be done at least twice a week ; Lastly, the time taken in dealing

with cases of infringement of rules, which, I am very much pleased to report, is not great.

If to this work and consequent worry, be added the duties of teaching, of which at pre-

sent a large share falls to me, and the time required to prepare for that teaching, it will

be seen that the Resident Master need not be idle.

WoBK IN Physics.

In this the first report from the Department of Physics, a brief statement concern-

ing its growth and the present condition of its equipment will be first in order.

On commencing the teaching of physics here, in October, 1893, I found no class-

room or laboratory devoted specially to that department, and only a few dollars' worth of

apparatus. In the beginning of the year 1894, about 60 dollars' worth of apparatus was
purchased. Professor Shuttleworth kindly allowed the use of his class-room, where water
and gas were available for experiments during lectures. There the lectures and experi-

ments in physics have been carried on, until this last term. As the agricultural build-

ing, erected during the past summer, contains a new live stock class-room, the old class-

room in the College was no longer needed for lectures in that subject, consequently it has

been fitted up as a class-room and laboratory for physics, making a large, well lighted,

and commodious room. Large work tables, supplied with drawers and cupboards under-

neath, and gas and water taps above, have been fitted up, giving accommodation for

experimental work to twenty students at once. A room adjoining this class-room may
be used as a combined office and storeroom, and capacious shelves have been built therein

by the College carpenter, for the storing of apparatus.

In addition to ttiese rooms, where general physics is intended to be taught, room has
been provided in the new agricultural building for physical investigations bearing more
directly upon agriculture. This provision marks a very important step in advance, as no
original investigation in this direction has yet been done here, while much might be

done of great importance to agriculture, as instanced by the work of Professor King of

Wisconsin.

With ample accommodation, there is now needed a stock of apparatus, by means of
.

which this subject can be properly and successfully taught. There is none at ail at the

laboratory for agricultural physics. In the other laboratory, in addition to the stock

previously on hand, apparatus to the value of $2-50 was purchased last fall. That is a

very good start, and now if a liberal grant for the first stock can be procured, and after

that a small yearly grant for replenishing, the department of physics will be in a position

to do good work, educationally and practically.

Lectdres.

The ground covered by the lectures during each term is as follows :

The work commences in the second year of the College course.

Fall Term. Statics and dynamics, embracing the following: (1) Physical forces,

energy, power, work. (2) Mechanics, being chiefly a study of the simple machines, (a)

the lever, including the lever proper, balances, weigh scales, the wheel and axle, belt

machinery and cog machinery
;

{b) the pulley, nitferent systems, with their advantages
and disadvantages

;
(c) the inclined plane, including the wedge, the screw, the tread-

power, drawing loads up diiferent grades.

Winter Term. Hydrostatics and hydro-dynamics, being a study of the physical pro-

perties of gases and liquids ; the theory of pumps and syphons ; the theory and construc-

tion of thermometers and barometers ; and capillarity, including the movement of water
in soil.

3
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Spring Term. Same subject continued, with special reference to the eflfect of heat

on gasses and liquids.

Practical Work.

During the past term, the regular lectures have been supplemented by a course of

experiments in mechanics, carried on under my personal supervision, the students work-

\no in turn at the diflferent machines. The experiments to be performed were specified,

and each student was required to present a report of his work and results obtained.

This practical work will be continued throughout the year. In the spring term, work in

determining levels^with the theodolite aud measuring area with the chain will be given.

Special Course in Electricity for the Third Year.

That very important branch of physical science, electricity, has not been touched

upon in our course in physics, until this year. A special course in electricity has been

arranged lor those third year students who have chosen chemistry as their specialty.

This work has been taken once a week, on Saturday forenoons (no other time being avail-

able), and the line pursued has been, not the study of curious electrical phenomena, but

the study of the application of electricity to man's needs. This course will have covered,

by the end of the present academic year, the study of the telephone, the telegraph, electric

lighting, electroplating, and locomotion by electricity. Thus far it has been entirely

practical, each student maaipulating the instruments and investigating the phenomena for

himself, with only such lectures as were necessary to call attention to and explain special

difficulties, and with supplementary reading in such text-books as were available. I

micht say just here that the library is not well supplied with books on physics, only a

very few being on hand.

It is my intention, with your consent, to give the second year class some elementary

work in electricity, with a view to imparting a knowledge of its application to mechanics

and the arts. This will leave the third year free to pursue a more advanced course,

whereas this year they had to begin at the beginning of the subject. Besides, electricity

is now such an important factor in the industrial and mechanical world, that it can no

loncrer be omitted from a course in physics that makes any pretensions to being practical

and"' comprehensive. In fact, intelligent people will not much longer remain in ignorance

of the theory of electrical machinery and the transmission of electrical energy.

In conclusion, I wish to express my thanks to you for the commodious quarters that

have been provided for this department, and also for the liberal allowance made for the

purchase of apparatus. With such a good beginning, there is every reason to hope that

this branch of science will, in future, receive its due attention.

Work in English.

The course in English extends throughout the three years, and consists of three parts,

as follows :

(1) Study of English authors.

(2) Study of Grammar, Rhetoric, and History of English Literature.

(3) Original compositions and essays.

In the first year, the selections taken this last term were (1) Poetical selections from

Palgrave's Golden Treasury of Songs and Lyrics; (2) Scott's "Talisman." The points

emphasized in the study of the poetical selections were : the peculiarities of poetic expres-

sion • searching into the true meaning of each selection, in detail and as a whole, and

committing to memory passages of special beauty of thought or expression. Occasionally

a poem formed or suggested a theme for a short essay, by way of paraohrase, comment, or

criticism. In the Talisman, the study of ihe liislory of the period represented, the end of
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the twelfth century, was taken briefly, with the social and political conditions of that age as

contrasted with those of our own time. Then the characters and chief incidents of the novel

•were discussed, and a thorough understanding of the story was aimed at in the writing of

a number of essays describing these characters and narrating the most striking and
dramatic incidents in the story.

The historical novel, as a selection for class-study, has many advantages. First, it

possesses, for the average student, an interest superior to that of the formal essay.

Secondly, being more diflase, it affords much greater exercise in reading for the same
amount of mental effort, and exemplifies the easy swing of the narrative style of compo-
sition, the mastery of which is so desirable an accomplishment. Lastly, it suggests an
unlimited number of subjects for composition, furnishing as it does, all the data required

as far as ideas are concerned, and thus affording excellent practice in arranging and
expressing those ideas.

The work in Grammar, which extends throughout the year, needs no comment, it

being a review and a continuation of the Grammar taught in the Public and High Schools

of this Province, with special emphasis, however, on sentence-structure and punctuation.

During the winter and spring terms, the poetical selections from Palgrave will be

continued. For prose, Washington Irving's Sketch Book will be read. The Sketch Book
affords considerable variety of choice, as it contains examples of the narrative, the descrip-

tive, and the argumentative styles. The easy, graceful language of the author, with his

nice choice of words and his perfect sentences, makes the reading of these essays both a

pleasure and a profit. The method of study will be, of course, much the same as that

pursued with the Talisman.

Having explained fully the methods pursued in teaching Literature to the first year,

I have to state, for the other years, only the list of selections, as the methods remain
substantially the same, allowance being made, of course, for the increased literary know-
ledge and ability that have been acquired by the more advanced classes. Less attention

to details and more attention to criticism and comparison, constitute the chief differences.

The selections for the second year are as follow :

Falllerm. Shakespeare's " Julius Ca?sar," and three essays from "Representative
Essays," Carlyle's "History," Emerson's "Compensation," and John Morley's "Popu-
lar Education."

Winter Term. Shakespeare's " Richard III.," Blackmore's " Lorna Doone," and one
or two of the Representative Essays.

Spring Tenil. Tennyson's " Locksley Hall," and " Sixty Years After."

During the last term eight essays were written by the second year class on subjects

suggested by their studies in literature. These essays were evaluated, and the marks
given will aid in fixing their relative standing for the term's work.

The third year work in English is as follows :

1. Representative selections from the following representative authors : Shakespeare,

Bacon, Milton, Pope, Addison, Macaulay, Wordsworth, Tennyson, Froude, Arnold, Irving,

Morley.

2. History of English Literature, being chiefly a study of the lives, works and pecu-
liarities of the above-mentioned authors.

3. The writing of impromptu compositions in class ; exercises in rhetoric.

4. The writing of six original essays on subjects assigned them. These are intended
as tests of their ability to write correctly in English, and will be marked very closely.

By way of general comment on the literary ability and acquirements of our students,

and also on their endeavors, I cannot do better than to quote a sentence or two from the
report sent in by Mr. Tytler, who examined the second year in Julius Cajsar at Christmas.
" With only a few exceptions they show a very intimate knowledge of the play.

and it is evident to me that they must have given no little time and study to the prepara-
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tion of the work. Where they come short is in want of ability to express their ideas in

good literary English, and, in some instances, of ability to spell. Both th?se defects are,

of course, due to inadequate preparation and training, before coming to you."

After two years' experience in teaching English here, I have come to this conclusion :

In order that our students may acquire, in two or three years of study, the power to speak

and to write with tolerable facility and correctness, they must first read widely from the

best English authors. This will widen their vocabulary and enlarge their ideas, besides

giving them models of style which, through unconscious imitation, will more or less be

adopted by them. Secondly, they must write much, and their errors and defects must be

pointed out to them. I have endeavored to fulfil both these conditions, and the latter

has given me considerable labor in correcting their compositions. A great deal more time

than I have been able to give, might with profit be devoted to this part of English"

teaching.

Respectfully submitted,

J. P.. REYNOLDS



PART III.

REPORT OF THE

PROFESSOR OF BIOLOGY AND GEOLOGY.

To ihe President of the Ontario Agricultural College :

Sir,—The closing days of 1895 bring to an end one of the most pleasant years of

work, since my connection with the College began. The change in the curriculum of

studies, by which more time is devoted to work in the laboratory, has made the teach-

ing of science much more interesting and attractive. No subjects of study appeal more
to the eye than those in the departments of science, and hence arises the necessity for

making a free use of diagrams, and as far as possible of the objects themselves. Hither-

to, our course has been so arranged, that there was not time to emphasize the work of

the laboratory, but additions to the staff and a change in the curriculum by which stu-

dents of the third year can specialize, have enabled us to make marked progress in the
line of practical instruction this year. Below is an outline of what has been done in the

department of biology.

1. Work in Lecture-Room and Laboratory.

First Year. The first six weeks of the fall term are devoted to the study of biology,

and the remainder to that of zoology. The winter term is occupied by a continued study
of zoology and also a course of lectures on geology, as it relates to agriculture. The
spring term is spent in gaining a knowledge of botany. In the study of this subject, a
specimen of plant is brought into the class room for each lecture, and used in practical

instruction relating to the analysis and identification of plants.

Second Year. The fall term is devoted to entomology. To aid in this study, an
excellent collection of insects in the various stages of development (larva, pupa and imago)
is used and is accessible to the students at any time they wish to examine it.

The afternoons of two days in each week are spent in the very careful analysis of

plants and the drawing of characteristic parts. During the winter term, practical work,
two afternoons a week, continues, attention being given to the microscopic structures in

plants. Botany is taken up in the lecture-room during the spring term, and two after-

noons weekly are spent in further practical study of plant analysis and in the mounting of

twenty-five species of plants. The work done this year has been very creditable.
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Third Year. During the fall term a course of lectures in structural and physiological

botany is given, and also lectures on geology with special reference to the rock formations

found in Ontario and their economic products.

Two afternoons are occupied in a practical study of zoology and plant physiology.

The theoretical course in botany and geology is continued through the winter term and
four afternoons spent in the laboratory, three in i)ractical botany, and one in zoology.

As the examinations of third year students commences early in May no regular

course is laid out for work in the spring term, but the time is spent in what seems best

for the students' success. During the third year students making a speciality of biology

require to mount one hundred species of plants.

2. The Museum.

As curator of this adjunct to teaching, it is my duty to make a slight reference to

its condition. So many improvements in College accommodation have been going on from
year to year, that I have never asked much for this room, believing that ere long an

opportunity would present itself, after som.e much needed additions to the College were

made.

I think the time has now arrived when we may reasonably ask for a few cases of

more modern construction than those now used in the museum, and I would therefore

suggest to you to ask for a grant of three hundred dollars for the purpose of getting a

few new cases and some additional specimens. As we are now emphasizing the study

of zoology, we require further means for illustration both in specimens and accommoda-
tion for them.

We require to keep before us the fact that our work is the instruction of students,

rather than an arrangement to please the eye of the ordinary visitor. During 1895,

we have received a few donations :

1. From Alexander Thoman, Arkona, a case of stuffed birds, skilfully prepared and

mounted in a very attractive manner.

2. From Alexander McKenzie, sr., Guelph, some Indian implements.

3. From P. Kennedy, B.S.A., some fossils.

4. From Percy Tavernier, Guelph, two stuffed birds.

5. From James Hill, Wellandport, Indian implements.

3. Practical Work.

Early in the year the following " Spraying Calendar " was issued, and a bulletin

on " Poisonous Plants " was prepared. In reference to the latter, it was thought better

to defer its publication until near spring, when readers are more likely to observe

plants and make use of such information as it contains.



59 Victoria. Sessional Papers (No. IS). A. 1896

<
Q

<
o
o

<



59 Victoria- Sessional Papers (No. 18). A. 1896

Solutions Recommended.

1. Copper Sulphate Solution.

Copper sulphatf! 1 pound.

Water 20 gallons.

To be used only before the buds burst, and never to be applied on the foliage.

When applied to peacS trees, use 25 gallons of water instexd of 20 gallons.

2. Bordeaux Mixture.

Copper sulphate „ 5 pounds.

Lime (fresh) 4 pounds.

Water 40 gallons.

Suspend the copper sulphate in five gallons of water. This may be done by putting

it in^a bag of coarse material and hanging it so as to be covered by the water. Slake

the lime in about the same quantity of water. Then mix the two and add the remainder

of the 40 gallons of water. Warm water will dissolve the copper sulphate more readily

than cold water. If the lime is at all dirty, strain the lime solution. Use wooden
vessels.

3. Ammoniacal Jopper Ca^'bonate Solution.

Copper carbonate 1 ounce.

Ammonia, sufiicient to dissolve the copper carbonate.

Water 9 gallons.

The copper carbonate may be dissolved and kept on hand to dilute when necessary.

4. Palis Green Mixture.

Paris green 1 pound.

Water 200 to 300 gallons.

Use about 200 gallons of water for apple trees, 250 for plum trees, and 300 for

peach-trees. When used upon peach trees, add 1 pound of lime to the mixture. When
Paris green is added to the Bordeaux mixture to form a combined insecticide and fungi-

cide, add 4 ounces to every 50 gallons of the Bordeaux mixture.

5. Hellebore.

White hellebore (fresh) 1 ounce.

Water 3 gallons.

6. Kerosene Emulsion.

Hard soap - | pound.

Boiling water 1 gallon.

Coal oil 2 gallons.

After dissolving the soap in the water, add the coal oil and stir well for 5 to 10

minutes. A syringe or pump will assist much in this work. Dilute with from 9 to 15

parts of water.

ounce.

I . Pyreihrum.

Pyrethrum powder (fresh) 1

Water 4 gallons.

Notes.

1. When there is danger of disfiguring fruit with the Bordeaux mixture, use the

ammoniacal copper carbonate solution.

10
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2. Paris green and Bordeaux mixtare may be applied together as well as separately,

and thus save time.

3. Paris green is to'be used for insects that chew the leaves, and kerosene emulsion

for those that stick the juices of plants.

4. Prepare the mixtures well, apply them at the proper time, and be as thorough as

possible in the work.

During 1895 attention was given to several investigations to which reference is now
made.

(a) Oyster-shell Bark-lousk. {MytiJaspis pomorum.)

Experiments have been carried on for the past two years to test the efficiency of

kerosene emulsion upon this pest. Six infested trees were selected in a young orchard ;

five were treated and one omitted.

The following treatment was adopted : A solution was made from one quart soft

soap in two quarts of water ; and when it was heated and well mixed, one part of crude

carbolic acid was added to seven parts of the above solution. This solution was applied

to the trunk and large limbs in early spring. An old scrubbing brush was used to rub

it on the trees. The application had an excellent effect upon the vigor of the trees and
gave the bark a very healthy appearance. In order to ascertain, when the young lice

would move out from beneath the scales, a badly infested branch was kept in the labora-

tory and examined from time to time about the end of May, In 1894 they appeared

June 5, but did not show themselves until June 12, 1895, and were a week later in

appearing upon the trees of the orchard. As soon as this was observed we at once

sprayed the trial trees with kerosene emulsion, diluted with ni7ie parts water, and made
a second applicatior nine days later.

An examination of the trees in October of 1894 showed very few scales on the

wood of that year ; and a further examination in October, 1895, showed that the lice had
made no headway upon the shoots of this year. Some twigs showing the growth for

three years are very instructive The first growth has many lice ; second, very few ;

and the third, none at all. This shows that kerosene emulsion applied at the time the

lice are moving and again in about a week after, destroys the pest. Care should be

exercised in planting out young trees to observe that they are free from bark-lice ; and if

not, to treat them as above. Where trees are large and the bark-louse has a good

foothold, the work is difficult ; but, even under such conditions, we believe the use of

kerosene emulsion will be followed by good results.

(b) Injurious Fungi.

Some experiments in the use of fungicides have also been conducted during 1895.

The results were not so marked as on former occasions. This no doubt was owing

to the season, which was unfavorable to the development of fungi. The following notes

from my diary referring to the weather may be of interest in this connection

:

April 17th.— First really spring weather, and warm days continue with little or no
rain until the 21st.

May 12th.—Cold weather and some snow. On the 13th severe frost and much dam-
age done vegetation. Snow on the 14th and considerable frost. 20th. temperature 25°

F.; and on the 21st, 22° F. On the 23rd, a return to warmer weather; but on the 26th

and 27th, cool. 29th, very w\rm.

June 4:h, 5th, 6th, cool and necessary to have a fire in the greenhouse. This pecu-

liar spring was followed by a dry summer, and hence was unfavorable to fungoid growth.

11
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I have no doubt that the general report of experiments upon spraying this season
will be somewhat disappointing as compared with those of other seasons more suitable

for the growth of fungi.

Anthracnose, the Raspberry. (Glceosporium venetum.)

To test the effect of fungicides on this blight, 84 plants were selected and a patch
where there was considerable anthracnose. Seventy-two were treated and twelve omitted

.

The solutions used were :

a. One pound copper sulphate dissolved in 20 gallons of water.

h. Bordeaux mixture, consisting of 5 pounds copper sulphate, 4 pounds lime in 40
gallons of water.

c. Copper carbonate, 1 ounce in 9 gallons of water.

First application, April 23rd, with (a) solution.

Second application, May 9th, with Bordeaux mixture.

Third application. May 24th, with Bordeaux mixture.

Fourth application, June 8th, with a solution of copper carbonate, 1 ounce in 9
gallons of water.

An examination on July 4th indicated that the unsprayed bushes showed some
signs of the disease, but the sprayed none. At the close of the season very little appeared
on the sprayed and not a very marked attack on the unsprayed.

Leaf-spot on the Currant and Gooseberry. {Septoria ribis.)

To test the use of fungicides as a preventive of this trouble, 166 plants were
selected, most of which had shown much spot in 1894,

The solutions used were the same as in the preceding experiment.

First application, April 23rd, copper sulphate solution.

Second application, May 9th, Bordeaux mixture as above.

Third application, May 24th, Bordeaux mixture as above.

Fourth application, June ?th, copper carbonate solution.

On July 4th some spots appeared on the unsprayed and in a very few caes on the

sprayed. The foliage upon the sprayed bushes was much darker and quite conspicuous,

as compared with that on the unsprayed. It was also noticed that the unsprayed were
badly attacked by the currant worm (Nematus ventricosns), while the sprayed were not

touched. Another season we purpose trying to what extent the Bordeaux mixture is

useful against the ravages of this insect upon upon the foliage of the currant. An exam-
ination at the close of the season showed that the spraying had been helpful, but not in

a marked degree, as the fungus had not made much headway upon the unsprayed bushes.

(c) Transpiration op Plants.

For some time my attention has been directed to the injuries sustained from weeds, with

a view to discuss the subject before farmers' institutes. Amongst those I refer to is the dam-

age done by them in using water which should be taken up by other plants of greater value.

The water absorbed by weeds is very great. This passes up through the plant and a large

amount of it is evaporated from the surface of the leaves. I believe one of the worst features

in weeds is the waste of water which should be used in the growth of plants that are being

cultivated.

12
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With a view to find out how much water is thrown away in this manner, two species

of plants were selected, the common Wild Mustard {Brassica sinapistrum) and the Pig-
weed {Amaramtus retroflexus). These were put into large pots and placed in the garden
in about the same conditions as we might expect in the field. Side by side with them,
were pots filled with the same soil and submitted to the same conditions, but they con-
tained^no plants.

Water was applied as required, and the pots were weighed at regular intervals. The
pots containing plants always weighed less, for the water had been absorbed by them
and evaporated from their leaves.

The experiment was continued for nine days, when rain interfered and other con-
ditions unfavorable to a continuance of the experiments.

The following figures will show the amount of water used each day by the plants
under investigation

:

Wild Mustard. Pigweed.
Ounces. Ounces,

July 17th. Warm, dry, windy 10.87 8.12
" 18th. Hot, with a little wind 10.67 7.65
" 19 th. Rain.
" 20th. Sultry, with a little wind 12.33 10.13
" 21st. Sultry and cloudy 7.02 6.62
" 22nd. Dry and bright, with some wind 16.75 • 13.8
" 23rd. Fair and bright, with light wind 19.5 13.8
" 24th. Somewhat cloudy but fine 15 35 10 75
" 25th. Bright, with a little rain 14.6 12.9
" 26th. Bright, with a little breeze 18.8 10.8

9 days 125.87 94.57
Average per day , 13.98 10.51

From this it appears that an average mustard plant pumps daily from the soil four-
teen ounces, almost one pound, of water, or equivalent to seven-eighths of a ^allon.

Allowing ten mustard plants to a square yard we have twenty-one tons of water
or 4,235 gallons thrown off daily from an acre into the atmosphere, a most extrava<rant
use of water, especially in a dry season.

In the experiment water was supplied, but not in excess. No water was put directly
into the pots, but into the pans in which the pots stood. The pots were weicrhed morn-
ing and evening.

An examination of the pots on the 16th, 19th and 27th, all rainy days, show^ed
the daily average to be, for the mustard 7.75 ounces and the pigweed 3.33 ounces.

We purpose continuing investigation in this direction so as to show conclusively
the pernicious effect weeds have in robbing the soil of moisture.

{d) " Tree Protectors."

Last year we undertook some experiments showing to what extent the funnel-shaped
*' tree protector " entrapped the codUng moth.

The average upon each of twenty-five trees in 1894 numbered twenty-five worms
beneath each protector. For 1895 the average for twenty three tree was only six per tree.

In the old orchard the average for ten trees was 11, while in the younc orchard
it reached an average of only two for thirteen trees. This marked diminution in the
number may be accounted for by spraying having been done more thorouf^hlv in 1895
than in 1894, and also by the poor crop of apples obtained this sea?on,

13
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(e) Roots of the Canadian Thistle.

The question having arisen to what extent a thistle loot will grow, if cut into

pieces, the following investigations were undertaken to get some inloimation upon the

subject :

a. The root was cut into pieces 2 inches in length,

b.
" '• U

The cuttings were taken from the crown down, planted in pots and placed in the

propagating house. The plants from which the roots were taken were about nine inches

high and had formed no flower buds.

a. Eesult 1st, 2 inches, 1 produced 4 buds, 1 failed.
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Ladies' tresses Spiranthes.
Mouse ear chickweed . . Cerastium vulgatura.

Rein-Orchis Habenaria orbiculata.

Meadow fox-tail Alopecurus pratensis.

Dock Rumex crispus.

Rib-grass Plantago lanceolata.

Wild sarsaparilla Aralia racemosa.
Live-for-ever Sedum Telephinum.
Spurge Euphorbia Ksula.
Greenbrier Srnilax hispida.

Cinque- Foil Po*-entilla.

False Flax Camelina sativa.

St. John's Wort Hypericum perforatum.
Fleabane Erigeron Canadensis.
Red top Agrostis vulgaris.

Mallow Malva rotundifolia.

Vervain Verbena.
Plaintain Plantago major.
Mullen Verbascum ihapsus.
Sow thistle Sonchus oleraceus.

Tower mustard Arabis perfoliata.

Bladder campion Silene inflata.

Bind-weed Convolvulus arvensis.

Fenny-cress Thlaspi arvense.
Wild tare Vicia Cracca.
Yellow avens Geum strictum.

Cypress spurge Euphorbia cyparissias.

Ginseng Aralia quinquefolia.
Cone-flower Rudbeckia hirta.

Pepper grass Lepidium campestre.
Hedge bindweed Convolvulus sepium.
Yellow melilot Melilotus oiScinalis.

Sow-thistle Simchus asper.

White melilot . , Meliiotus alba.

Indian pipe Monotropa uniflora.

Grindelia Grindelia squarrosa.

Strawberry bush Euonymus Amsncaiius
obovatus.

Prickly poppy Argemone.
Catnip Nepta cataria.

Shepherd's purse Capsella bursa- pastoris.

Ox-eye aaisy Chrysanthimum leucanthi-
mum

Burdock Arctium Lappa.
Norway Cinque-foil . .PotentilJa Norvegica.
Climbing finnitory .... Adlumia chirrhosa.
Blue vervain Verbena hastata.
•Spurge Euphorbia Helioscopia.
Western rye grass . . . Agropyrum tenerum.
Hair grass 1 )eschampsia cfespitosa

Wild oat grass Uanthr>nia spicata.

Chicory Cichorium intybus.
Sow-thistle (perenaial) Sonchus arvensis.

Prickly lettuce Lactuca Canadensis.
Ground cherry . ..... Physalis V iscosa.

Spikenard Aralia racemosa.
Horse ragweed . . . Ambrosia trifida.

Scone crop Sedum acre.
< lub moss Lvcopodium lucidulum.
Bladder campion. . . . Silene inflata.

Medick Medicago lupulina.
Sorrel Oxalis acetosella.

Bee'-h-drops Epyt-hegus Virginiana.
Atriplex Atriplex patula
Solanum Solanum n stratum.
Pepperwort Lepidium Virginicum.
False flax Camelina sativa.

Black bindweed Polygonuui convolvulus.
Chess Bromus secalinus.

Spurrey Spergula arvensis.
Poison hemlock ... .Conium maculatum.
Thorn apple Datura stramonium.
Lamb's quarter Chenopodium album.
E ecampane Inula Helenium.
Evening primrose . . . .Oenothera biennis.
St. •lohnswor'-. -. Hypericum perforatum.
Trailing Arbutus Epigfea repens.
Redroot Lithospernum arvense.
Wood Betony Hedicularix Canadensis.
Cursed crowfoot Rarumculus scel<=ratus.

Bluebottle Centaurea Cyanus.
Couch grass Agropyrum repens.
Amaranth Amarautus paniculatus.
Water Speedwell Veronica Anagallis.

Answers to Cokrespondents.

The work in connection with answering enquiries regarding insects and plants increases

each year, and shows that there is a growing desire among farmeis lo know something of

animal and plant life, especially of those forms that are injurious, and that ihey recognize

the Agricultural College as an important source of information such as they need.

A large number of weed seeds have been identified and many questions referring to

spraying have been answered. Fifty-two species of insects and 98 of plants have also

been identified, and information regarding their habits, etc., supplied to correspondents.

The following is a list of the different species of insects and plants that have been
examined and reported upon during 1895 ; but this does not give the number of speci-

mens Sent, for in several cases the same species was received fiom different localities. In
some cases, the same one was referred to by fifteen different correspondents. In reporting

upon an attack of the Army Worm, near Petrolea in 1894, 1 remarked, " that the presence

of a parasite, the Tachina Fly, which I noticed in many of the worms sent, indicated that

they were doomed, and it is likely that this parasite will largely ward off an attack in '95."

In the autumn of this year, I wrote to the correspondent intertsted in the " Army
Worm " and learned that he had not been troubled this year with the pest that had des-

troyed sixty tons of hay and 300 acres of oats for him in 1894.

During this year, no enquiries have been received referring to this insect, though in

several places last year they appeared in large numbers.

15
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Many specimens of a cutworm moth (Hadena arctica) were received. This moth
seems to have been very common in many places.

Many questions were asked about the Russian thistle, and several specimens sent

which were supposed to be the plant. But as yet I have not received a specimen of the

true Russian thistle. Prickly lettuce was sent as a specimen of this weed, and also a

variety cf Solanum. A specimen of the Russian thistle grown for instructive purposes in

our own bed, us^d to illustrate typical forms of plant life, attracted considerable atten-

tion while it was allowed to grow. It was, however, destroyed before maturing its seed.

The plants chicory and ginseng were referred to by a number of correspondents who
were desirous to know something of their economic value. Among insects, an aphis

affecting the turnips, blister beetles attacking potatoes and beans, the plum scale, and
the Buffalo carpet beetle, the last a serious pest in the house, seemed to attract much
notice.

The moth, Hadena arctica, also appeared to be very common throughout the Pro-

vince. This is the first year that specimens of the carpet beetle, plum scale and blister

beetle have been sent to me. The first seems to be spreading and will no doubt prove to

be a very serious pest in the house among woollen goods and carpets.

Descriptions of these three species are given, so that readers may be prepared to

identify them and use remedies against their distribution. Any specimens: of plants or

insects sent to the College for identification or information concerning them will receive

prompt attention.

Blister Beetles.

During this season many specimens of the common blister beetles have been received,

especially those belonging to the genus Epicauta. The black variety, Epicauta Pennsyl-

vanica, appears to have been very plentiful in various parts of the Province ; many were

reported feeding upon the leaves of mangels. Some specimens of the ash-coloi"ed

variety, E. cinerea, were found feeding upon beans. This latter variety sometimes is

quite destructive to potatoes as well as to beans. It owes its color to the presence of

minute ash-gray scales or short hairs which can be readily rubbed off and then the beetles

assume a black color. Blister beetles usually feed in crowds, and readily tly when dis-

turbed. They lay their eggs in the soil ; these hatch and the young grubs work about in

search of the eggs of grasshoppers, upon which they feed. In a short time the perfect

stage is reached and the mature insects then feed on a variety of plants In this insect

we have a case where, at one stage of its development, it is beneficial, and at a later stage

becomes injurious. Thus it is doubtful in some cases whether it is wise to destroy blister

beetles, especially where grasshoppers are a nuisance. However, when their numbers

are such as to be troublesome it may become necessary to destroy them.

Remedies.— 1. The application of Paris green, where it can be done safely, is likely

to destroy any feeding upon the foliage of plants.

2. Where practicable, drive the beetles upon heaps of straw, etc., and, when many
have collected upon them, set fire to the heaps.

3. Hand-picking may be resorted to in some cases and may prove fairly successful.

The Plum Scale. {Lecanium).

This is also a comparatively new insect to our Province and may prove injurious if

not kept in check.

It is readily identified as an oval brown scale, about the fifth of an inch in diameter

when fully developed. The small scales move early in April and make their way to the

under side of the limbs. Here they remain and mature. About the end of May they

bpsrin to lay eggs under the scale.

16







The Buffalo Carpet Beetle. Anthrenus scrophularue. Linn.

a, larva; h, skin of a larva ; c, pupa.: d, beetle. All much enlarged. (After Riley.)
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The young insects appear about the first of July, proceed to the leaves, and locate

themselves on the under side, where they feed by sucking the juice. From this they

emigrate in September to the branches and hibernate, as small scales, less than the size

of a pinhead.

Kerosene emulsion applied as follows is recommended as a successful remedy :

1. Beginning of July, the emulsion diluted with six to eight parts water.

2. October, emulsion stronger, four parts water.

3. Same strength as No. 2, some time during the winter.

4. Again in the beginning of April, apply the same strength of emulsion.

Mr. Slingerland, of Cornell University, has made this insect a special study, and
recommends that infested trees be sprayed thoroughly several times, twice at least in

•winter or before April.

If the insects can be attacked while moving, thorough spraying will be rewarded
with success. Hence the necessity for observing closely for these periods in the life-

history of the insects.

The Buffalo Carpet Beetle. [Anthrenus scrophularice.)

This is a European insect, which is reported as having been imported into the

United States about 1874. During the present year specimens have been received from
several parts of Ontario, showing that it is being well distributed here. It is compara-
tively harmless in Europe.

The adult insect is a small beetle, about three-sixteenths of an inch long. It is

covered with very small scales, which give it a somewhat mottled appearance. There is

an irregular red stripe down the middle of the back. The antennae are composed of

eleven joints, the last three being much larger than the rest. Like the potato beetle, it

feigns death when disturbed. This beetle lives upon flowering plants and is frequently

found on the spireea, yarrow and some other plants of the compositse. It lays its eggs

on woollen material ; these hatch and produce the larvse, which become very serious

household pests.

The larvfe are found feeding upon the woollen substance in the cracks of the floor,

below carpets, and also in the carpet itself. The larvse is about a quarter of an inch in

length and is covered with coarse brown hairs, arranged in tufts on the head, and along

the sides and end of the body. In autumn, the larva changes into the pupa and passes

the winter in that stage, and the beetle emerges in spring.

Remedies.— 1. Where carpets are infected, they should be taken up, well beaten and
sprayed outside with benzine. If exposed for a few hours the smell of the benzine will

pass ofi. The floors from which the carpets have been removed should be well ^vashed

with hot water.

2. Sometimes damping the carpet on the floor and running a hot iron over it at

points infested, will prove very beneficial.

3. Corrosive sublimate (60 grains dissolved in a pint of alcohol) brushed over the

floor at the edges, before the carpet is laid, and on the underside of the carpet, is a good
remedy ; but it must be remembered that this is very poisonous, and that it is not safe

for children to play on a carpet thus treated.

4. In the case of clothing, blankets, etc., the application of benzine may be followed,

but in all cases where it is used, remember that it is very inflammable and that no lights

should be near during it use.

Both benzine and corrosive sublimate kill this insect readily, but as the one is veiy
inflammable and the other poisonous, great care must be exercised in their use.

2 A.C. 71
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The appointment of Mr. Harrison to the position of Bacteriologist has deprived me
of able assistance. His fondness for microscopic work and skill in drawing objects seen,

fit him in an especial manner for his new position, and I have no doubt that he will

prove himself suited for the patient and accurate work required in bacteriological

research. It is hoped you will be able to continue the assistance in the department of

biology, for, as you are well aware, the practical work has largely increased within the

last year.

Mr. Clarke, of the third year, rendered me, during the summer, valuable help by the
careful manner in which he conducted experiments upon the transpiration of plants.

Your obedient servant,

J. HOYES PANTON,
Professor of Biology and Geology.

Ontario Agricultural College,

December 31st, 1895.
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PART lY.

REPORT OF

THE PROFESSOR OF CH&MISTRY

To the President of the Ontario Agricultural College :

Sir,—It affords me pleasure to submit to you my annual report of the Chemical
Department for the year 1895.

Towards the close of the year, a request from several sources came, through the
Minister of Agriculture, asking the Chemical Department to analyze a large number of

samples of sugar beets grown in Ontario, in the neighborhood of the following places :

St. Catharines, Hamilton, London, Leamington and Amherstburg. My report contains
the analyses of these sample, and of several other varieties of sugar beets grown in the
Experimental Department of this institution under exactly similar conditions.

The additional grant of 8300 to engage more assistance in the analytical room dur-
ing the months of May to October inclusive, enabled us to enter upon extensive investi-

gations, along with the Dairy Department, regarding the composition of dairy products,
particularly in reference to the cheese-producing power of milk of varying percentages of

fat. Our investigations of the latter have been very extensive ; and we consider our
results conclusive.

These tests began on the 1st of May and were continued without interruption until
the end of October. They were conducted along the same lines as those of 1894, and
are, in fact, a continuation of the work begun last year. During this period of six

months, 147 vats of milk, 147 samples of whey, and 135 cheeses from the home dairy
were analysed. Each sample having been analysed in duplicate, 429 complete analyses
of the above products were made.

Samples ot some sixteen vats of milk, and of cheese made therefrom, in the Marden
factory, and of twenty-four vats of milk, and the cheese therefrom, in the Rockwood
factory were also analysed, making a total of 589 complete analyses.

The extent of these investigations, covering as it does in every detail, actual factory
conditions existing in Ontario, warrants, we think, the final conclusions which we have
drawn therefrom.

Analyses op 147 Samples from our own Dairy,

Milk.
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The averages in the above table are determined, in lot L, from complete duplicate

analyses of samples from seventy-four different vats of milk, and, in lot H, from complete

duplicate analyses of samples from seventy-three difierent vats of milk. All incomplete

duplicate analyses, as well as complete duplicate analyses disagreeing with each other,

were rejected in making up the averages. There is, practically, a difference of about nine-

tenths of one per cent, betwpen the average percentage of fats in lot L and that in lot H.
Similar, and even greater differences occur in the percentages of fat in the milk sent by

different patrons to cheese factories. But between the average percentage of casein (curd)

in lot L and that in lot H, there is a difference of only .16. The difference in the

average percentages of fat is more than five timps greater than the difference in the

average percentages of casein between lot L, which is called medium milk, and lot H,
which is called rick milk.

Monthly average percentages of fat and casein in milk, showing ratio of fat to casein.
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Sixteen of the liJ vats of milk from our own dairy, lot L and lot H together,

tested between 2.5 and three per cent, fat; fifty between three and 3 5 ; thirty-three

between 3.5 and four; forty-four between four and 4.5, and four between 4.5 and five.

Each successive group increases in fat by between .348 and .482% ; but with these

increases in fat there is a continuous decrease in the quantity of casein per pound of

fat. Now this fact, together with the occurrence, in most groups of the above table, of

slightly higher percentages of casein as the groups increase in fat, appears to me to

demonstrate beyond all question, that increases in percentages of fat are not accompanied
by proportional increases in percentages of casein in milk ; but that the increases in

percentages of casein are proportionally less than the increases in percentages of fat.

Table comparing actual and calculated yields of cured cheese on a fat basis.
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Comparing yield of cured ^cheese per pound of fat in milk with yield per pound of fat and
casein in milk.
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and below 4.5 per cent., and 4 vats, 4.5 per cent, and below 5 per cent. This grouping

of the vats is to compare the quantity of actual casein in milk with the quantity of cal-

culated casein in milk. It has been shown in tables already given that there is a very

close relation between the sum of the fat and casein in milk and the cheese-producing of

milk. Fat in milk can be easily and accurately determined by the Babcock tester, as

readily in a cheese factory as in a chemical laboratory. Casein cannot be actually deter-

mined in milk in factqries. But casein in milk being fairly constant, increasing only

slowly or slightly as fat increases, not increasing proportionately with fat, its amount in

any quantity of milk of a known percentage of fat can be calculated. The addends given

in the last column, which are used in calculating casein, represents average percentages

of casein slightly modified, making the calculation simple and somewhat in favor of the

richer milk. In making casein calculation, use 2.3 as the average percentage.

Comparison of calculated yield of cured cheese on a fat and casein basis, with actual

yield in medium and rich milk :

Lot L.

Month.

May

June ....

July

August . .

.

September

October .

.
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The above tabulated statement illustrates what the distribution cf cheese between L
and H, assuming these to be two patrons of a factory, would be according to each of three

different methods which might be used. Xo. 1 in the table shows that by the use of an
addend as 2.4-, representing the average quantity of casein in milk, the cheese-producing

power of the several lots of milk can be calculated within 1.3 per cent, of the actual yield

on 336 pounds of cheese. This is the greatest difference between the actual and calculated

yields in any month during the season. For the whole season the difference between the

actual and calculated yields is only .06 of one pound in every one hundred pounds of

cheese, which is less than on^ ounce. Method jSTo. 2 uses addends, which, beginning with 2.2

and increasing .1 for each increase of .5 of one per cent, in fat, credits poor milk with a

little less casein than such milk actually contains, and rich milk with a little more casein

than it contains. The average increases in casein are a little less than .1 of one per cent,

for increases in fat of half a per cent. These addends, therefore, credit rich milk with

more cheese than its actual cheese-producing power in weight of cheese, which is equiva-

lent to allowing something for the better quality of the cheese.

The monthly differences between the actual yields and calculated yields in L and H,
or medium and rich milk, represent what they would be monthly to patrons with four to

six cows, giving twenty-five pounds of milk per day.

Monthly average composition of cured cheese from medium and rich milk.

Cheese from medium milk. Cheese from rich milk.

Months.

May 33.768
June

I
34.428

July
August . .

.

September

,

Average

34.257
34.150
33.727

34.086

66.232
65.-572

65.743
65.850
60.273

65.934

32.930
29.839
29.545
29.183
31.819

30.663

20.135
21.513
21.620
22.732
22.320

c "

4.302
3.580
4.089
3.863
4.273

21.664 4.021

33.297
33.496
32.764
32.946
32.264

32.953

66.703
66.504
67.236
67.054
67.736

67.047

34.624
33.721
34.756
34.217
34.088

34.281

18.599
19.180
19.849
21.362
21.389

c 5

5.336
3.989
4.100
3.489
3.709

20.076 4.125

This table, giving the monthly average composition of cured cheese made from medium
and rich milk in the dairy tests, shows that the cheese made from the medium milk con-

tains higher percentages of moisture and casein in each month than the cheese made from

the rich milk ; but lower percentages of fat occur each month in the cheese made from

medium milk than in the cheese made from rich milk.

Monthly
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Here is given the percentage composition of the cheese of the former table before
curing. In cheese from the medium milk the percentages of moisture and casein are
higher every month than in cheese from the richer milk. But the cheese from the richer
milk contains, every month, a higher percentage of fat than the cheese from the medium
milk. The difference between the percentages of fat in L and H cheese when green is

practically the same as the differences when cured. The average difference in green
cheese is 3.618, and in cured cheese, 3.608.

Absolute weights of the constituents in green and cured cheese each month from medium
milk.
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Monthly average composition of whey from medium and rich milk.
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for chemical analysis. The object iu taking these samples was that our investigations

should be made to cover factory conditions in every detail. The results obtained in these

tests confirm every conclusion reached in the tests made with the milk from our own
dairy. •

Monthly average percentages of fat and casein in milk of Marden and Rockwood
Factories.
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Table showing yield of green cheese per pound of fat in the two cheese factories.

Factory.
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are proportionately greater than in casein. The fat basis of distribution, therefore,

reverses the advantage, crediting the two poorer groups with much less than the milk

actually makes, and the two richer groups with much more than the milk actually makes.

This method gives the advantage to the richer milk, and discourages watering and

skimming. For these and other reasons it is commendable. But owing to the facts (1)

that the casein of milk, as well as the fat, enters into the cheese, influencing, like fat, its

amount and its quality, and (2) that the variations in the percentages of the casein in milk

are not in the same ratio as those in the percentages of fat, the fat basis of distribution

gives too great an advantage to the richer milk. Two being somewhat in the neighbor-

hood of the average percentage of casein, particularly in milk between 3 and 3.5 per

cent, of fat, its addition to the fat reading considerably reduces the advantage given, by

the fat basis alone, to the richer milk. But the fat + 2 method does not recognize any

difference in the percentages of casein in pcor, medium and rich milk. For this reason,

as in our dairy tests for May, a poor milk may be credited with more cheese than *he

milk produces, and the rich milk with less cheese than it produces and vice versa. The
fat and casein method, using addends to calculate casein, distributes the cheese, as in ths

dairy tests, fair to all qualities of milk, making due allowance for quality and quantity

of cheese.

Comparison between the different methods of distribution of cheese from equal quantities

of milk with different percentages of fat.
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Yields of green cheese from single lots of milk containing wide differences in the
percentages of fat, and the distribution of the cheese by foar different methods.



59 Victoria. Sessional Papers (No. 18). r-. 1896

Nora.



59 Victoria. Sessional Papers (No. 18), A. 1896

Patience, an Ayrshire cow, dropped her calf February 11th, 1895. Her milk was
tested during the month of October. Taking averages of the fat and casein for the first

half, 3rd till 15ch, and for the second half of the month, it appears that, though the fat

is less in the latter half than in the former half of the month, the casein averages about
.3 of one per cent, more from the 17th to the 30th, than from the 3rd to the loth.

The casein, therefore, though accompanied by a decrease in fat, has increased with the
advance in season.

Date.

Margaret.

Total
solids.

Fat per
cent.

August 2nd

.

7th.

" 12th.

" 13th.

" 14th.

" 15th

" 16th

" 17th

" 19th

" 20th

" 21st

,

" 24th

" 27th

" 28th

" 29th

13,063

13,470

13,591

13,619

13,344

13,169

12,473

12,733

14,007

13,646

13,496

12,925

13,072

12,9.S2

12,819

'Quantity of
Casein per casein per

cent. lb of

i fat.

I
Lbs. of milk.

m m

4,018

4,322

4,718

4,332

4,394

4,415

3,591

3,889

4,592

4,4.54

4,636

3,974

3,493

4,180

3,902

2,556

2,457

2,547

2,791

2,738

2,784

2,703

2,707 I

2,972

2,897

2,847

2,760

2,806

2,835 I

I

2,847
I

.64

.57

.54

.64

.62

.63

.75

70

.65

.65

.61

.70

.80

.68

(3

11

8

10

10

6

10

9

9

8

7

9

8

7

7

10

9

&

6

7

6

9

8

8

8

7

7

8

8

The cow Margaret is a Holstein, eight years old. She dropped her calf on the 19th
March, 1895. We began testing her milk on August 2ad, and continued testing it

until October 2nd. The cow having aborted on October 3rd, and the September tests

being unsatisfactory, only those made in August are reported. Dividing the timw into

three periods as follows: 2nd to 14th, loth to 20th, and 21st to 29th, the fat decreases
each succeeding period, while the casein increases.

In all these tests of individual cow's milk, whether fat increases or decreases, casein

increases in the latter periods in each test. It is not easy to name, without further in-

vastigations, the exact causes of these slight variations in cas-'in Among the causes, no
doubt, are the condition of animal, the season, and the period of lactation.
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Sugar Beet Analysis.

Grower.

Elliott Kimball, Leamington

.

Peter Oonover,
"

<< (( (<

Thos. Harris,
"

Robt. Wilkinson,
"

Jas. M Wigle,
"

Lionel Robinson, "

Wm. Armstrong,
"

Thos. Armstrong, Goldsmith, Essex Co

,

Jas. Shanks, Leamington, Essex Co
David Reid, Goldsmith .'

A. Ellis, Leamington

30 rods..

1-10 acre.
1-10 " .

i

Andrew J. Noble, Leamington.
Industrial Home, Welland

Jas. Walker, Beamsville

J. Edmonson, Owen Sound.
T. D. Cam.pbell,

Geo. Lockwood, "
A. H. Pettit, Grimsby. ...

acre . .

.

rod . . .

.

10 rods.

,

10x15 ft.

.

3 rods. .

.

^ acre . .

.

1 "
8 • • •

k
"

...

i
"

...

i
"

...

1-5" ...

1-5" ...

1-5" ...

Lot 6, Con. 7, Mersea Tp., Essex Co.

Experimental Farm, Guelph.

Jersey
New Danish Improved
Austria Electoral Wohanka
French Yellow
Improved Imperial
Red Skinned
Red Top
Vilmorin's Improved White . .

.

Lane's Improved
French White
Kleinwanzelben
Champion
White Silisian

1-100 acre.

«

Clay loam . .

.

Sandy loam .

Clay loam . .

,

Sandy loam
Claj- loam . .

.

.Sandy loam .

Sandy
Clay loam. .

.

Sandy loam .

Black loam.

.

Clay loam .

.

Yellow loam.
Sandy loam .

Gravelly Iram.
Clay loam . . .

Sandy loam .

.

Clav loam

Clover sod

1895

1894

1895
1894
1884
1894

1895

May 27

May 18,
' 18,
' 26.

June 1,

May 10,

June 1.

May 18.
' 15.
' 15,
' 16.
' 16.
' 22.

June 7.
' 7.

May 22.
' 22.
' 22.
' 15.
' 15.
' 15.

1895 May 1

.

« ^

24

30
30
20
30
18
20
24
20
42

j

24 1,

24 1

18
,

30 I

30
I

36
36
36
18 !,

24 |.

24

26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
26.4
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Sugar Beet Analysis —Continued.
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The specimens received at Guelph for analysis were very irregular in shape and size.

Some of the l»eets were very large. In these, the solids, sugar, and purity were low as a
rule. In all instances, where the same sample < contained both large and small beets, the
juice of the smaller beets gave higher readings. But in a few instances, large beets of one
sample gave higher reading than small beets of another. It is also noticeable that beets

grown with large portions out of the ground give low readings.

Instructions to Growers of Sugar Beets.

These instructions were sent to growers at the time of the distribution of the seed.

Soil. No definite rule can be given in regard to soil from its chemical composition

alone. Actual results must prove the best and most reliable test. In a general way, it may
be said, that any soil which will give good crops of grain, fruit or potatoes will produce

good sugar beets. Soils which have been under cultivation for a few years are better

adapted to this crop than virgin soils containing large quantities of organic nitrogen.

All soils should have good natural or artificial drainage, so that the beet roots shall not

reach the water-line of the soil. Hard clay subsoils at a small depth are not suitable. The
soil should have a tillable depth of from twelve to fifteen inches, should be well drained,

mellow in texture, and easily kept porous. In the experiments made in Ontario, the best

general results have been obtained from clay loam or sandy loam soils, although a few
very fine returns have been derived from heavy clay, and occasionally from sandy soil.

Manures and Preparation of the Soil. The most approved system of cultiva-

tion is to have the sugar beets succeed a grain crop. If the soil was fairly enriched

with manure for the preceding grain crop, no manure need be used for the beet

crop. Otherwise, barnyard manure at the rate of fifteen loads per acre should be
applied as soon as possible after harvest of the grain crop, and plowed in to a light

depth, and towards winter this should be followed by deep plowing and subsoiling.

As soon as the soil is fit to be worked in spring, it should be brought into as fine

tilth as possible, and the seed at the rate of at least twelve pounds per acre should

be sown as early as the proper temperature will permit, as there is less danger to the

young plants from frost than there is from drouth. The seeding should follow as quickly

as possible after the last cultivation of the ground, before the surface gets too dry. Barn-

yard manure should not be applied in spring, unless it has been thoroughly rotted ; fresh

or only partially rotted manure may give a large yield in weight, but the roots will con-

tain so much foreign matter as will largely reduce their value.

Seeding. The seed must be of approved varieties, specially adapted to the produc-

tion of beets rich in sugar. It should be sown in drills not over 24 inches apart, and in very

rich soils 18 inches is a still better distance. The seed needs a very light covering, not ex-

ceeding one inch. If pax-t of the seeds are not covered at all, it will not cause so much
damage as if they wei-e covered too deeply. As soon as sowing is completed, the land

should be rolled, because in thus pressing the surface the humidity is drawn by capillary

attraction from the deeper soil. In the Province of Ontario, 12 pounds of seed per acre

have been found to be ample, although in Europe fifteen to twenty pounds are generally used.

It is recommended that the rollers used after sowing should have rings, because they make
the land a little rough, and the soil after a heavy rain is not so liable to become crusted.

Subsequent Cultivation. Whenever the plants have grown so that the rows are

visible, hoeing must be done, not only for the purpose of destroying the weeds, but

because the plants require a loosened soil. The oftener the soil is hoed by hand or by
the cultivator the better, both as to yield and quality of the crop. Care must be taken

that no soil shall cover the leaves of the young plants.

Thinning Out. When the plants have three or four leaves they must be thinned

out, so as to leave a space of from four to eight inches between each of the remaining

plants in the row. The richer the soil, the smaller the space required for each plant.

The thinning can be done partly by use of the hoe and partly by hand, as in the

case of carrots. Oare should be taken to preserve the strongest plants. It is not suificient

to cut ofi the leaves of the euperflaous plants, as the leaves grow again. Much of the

success of the crop depends on the care exercised in thinning out.
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It is most desirable that farmers should carefully investigate the question of close

cultivation, as there has been too general a disposition to keep the rows too far apart,

and the distance between the plants too great, for the purpose of saving in labor, and
with the expectation that as much money would be obtained from the crop of a smaller

number of large beets as would be obtained from a crop of larger number of small beets.

To test this, take a plot of one acre, ten rods wide and sixteen rods long, make the drills

thirty inches apart, which would give you sixty-six rows of beets, and with beets twelve

inches apart, would give 17,424 beets to the acre, which at two pounds weight per beet,

would give 17.424 tons. On the other hand, making the drills twenty-four inches apart,

you get eighty-two rows of beets, and with plants six inches apart, there are 528 beets in the

row, or 43,296 plants per acre, which at one pound per root would give 21.648 tons per

acre. Although some very large yields of good quality have been obtained from the

wider cultivation, all authorities agree that the best results generally are derived from

the close cultivation, especially as to the percentage of sugar, which is estimated as

fully twenty per cent, greater under the latter method of cultivation. Irrespective of

the claim for larger yield per acre, the higher price obtained per ton of roots will largely

exceed the extra expense of labor incurred under close cultivation.

Further Cultivation. When hoeing or cultivating, which should be done as fre-

quently as possible until the leaves become too large to permit of it, the soil must be

kept hilled up, so that no part of the roots shall protrude above the ground ; as any
part of the beet exposed to the sun and light is not only deficient in sugar, but becomes
impregnated with mineral salts, etc., and is thus rendered valueless for the factory.

Harvesting. When the leaves become yellowish green and fall off, leaving a kind of

wreath around the plant, the roots are ripe, and should be taken up. There is quite a variety

of implements used for extracting the roots from the soil, and cutting off the heads by
which a large saving in labor is effected, some of which will be found necessary when
beet cultivation is carried on extensively. The green heads are cut off, and the roots

should be immediately covered with earth in small heaps, as they should not be allowed

to lie and wilt after being harvested. If not intended to be transported to the factory

or to be fed at once, they should be pitted in a manner such as used for potatoes, securing

them from wet, freezing or heating.

Experiments in the Culture of the Sugar Beet in JS'ebraska.

The following extracts on the cultivation of sugar beets are taken from " Bulletin

Ko. 16, Sugar Beet Series No. 16," and "Bulletin No. 36, Sugar Beet Series No. IV,"

of Nebraska.
Cultivation.

Soil, climate and cultivation are factors of equal importance in the culture of the
sugar beet.

In respect to the first two, nature has here left but little to be desired. That the

beet grower may be enabled to make the condition that is left wholly with him equal

to the others in value ; the following pages, giving the results of the best experience of

European farmers, have been prepared by Mr. H. E. L. Horton of this station, who has
had considerable experience in beet growing and with beet growers, both in this country
and in Europe.

Preliminary.

Tillage gives a porous soil, which allows of circulation of air and moisture, two very

important factors, and secures to the particles of plant food an equal distribution through
the layer of soil worked.

On every hand we see the utmost care taken in preparing a homogeneous mellow
seed-bed when a cjrop of importance is to be raised. Air must come to the seed and plant,

else it will rot and die ; moisture and warmth it must have, and then as it starts grow-
ing the soil must be mellow and present no obstacle to the rootlets.

The natural tendency of the root is to grow downward, and it does not bore its way,
but pushes through the interstices between the earth particles. The beet has a arge

root system, and when it is well developed it is a safeguard against drouth.
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Who does not know that trees and plants tend to a symmetrical form in their growth,

and how every obstacle interferes and distorts 1 This is equally true with roots.

Tillage comes in and reduces to a minimum the disturbing influences.

From the handling of thousands of beets at Grand Island, I have been able to iden-

tify stunted and many legged beets with a shallow and poor tillage.

The depth of the homogeneous mellow soil-bed is of great importance, for the deeper

it is the longer and better will the roots be, and the easier will they take moisture and

plant food from the soil, and more than this, the root will have a symmetrical form.

And we must not stop content with a good seed-bed when we desire good beets,

but we must follow up the subsequent culture assiduously.

To make the point clearer than is possible with words we beg to call especial atten-

tion to the accompanying plates.

The first plate represents beets of white Silesian variety grown on good soil and with

proper care and plenty of cultivation. The beets are of good form and show good charac-

teristics, and would be sought after by factory.
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The second plate represents beets of white Silesian variety grown on same soil from

same kind of seed, but without proper care and with insufficient cultivation. They have

no good characteristics, and are dreaded by factory, and are only fit for forage purposes.

In 1893 the average weight of the root on the 20th of July was 55 grams."" In 1892

the root at this time weighed 107 grams. The ratio of increase for the two years was

the same ; the roots quadrupling in weight during August. We cannot escape the con-

clusion that thorough and deep preparation of the ground in the fall and the earliest

possible planting of the seed in the spring are the most potent factors in producing a large
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yidd. If possible, April planting should be the rule. The dangers of frost can be in
part overcome by using large amounts of seed and in getting a thick stand, affording

mutual protection.

Again^ the. sugar yield is more the function of the climate and frequent and thorough
cultivation. The ratio of increase in the sugar content was greater in 1893 than in 1892.
While, this season, the sugar content on July 20th was 8.6 per cent, against 8.8 per
cent, in 1892, yet by September 6th it had reached 10 per cent, a rate of increase even
greater than that of the previous season, when the sugar content only reached 9.4 per
cent, on September 8th. The facts indicate, verg plainly, that if we can induce a rapid
(jrowth and larger weight of the root in the early part of the season the sugar content will

take care of itself in the latter part, even if the season is hot and dry. {Nebraska Reports.)

In conclusion, T beg to mention the names of my assistants, Mr. Robert Harcourt,
B.S. A., and Messrs. W. A. Kennedy, B.S.A., A. T. Wianciko, B.S.A., and P. B. Kennedy,
B.S A , all of whom rendered valuable service in the dairy investigations. But I am
particularly grateful to Messrs. Harcourt and W. A. Kennedy, who have given much of

their private time when it was needed. I also desire to express my appreciation of the

new metbcd of heating the laboratory and the adjoining buildings. The amount of heat
that is furnished by the system will, it appears, be quite sufficient on the coldest days.

Respectfully submitted,

A. E. SHUTTLEWORTH,
Prof, of Chemistry.
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PART V.

EEPOKT OF THE

PROFESSOR OF VETERINARY SCIENCE.

To the President of the Ontario Agricultural College :

Sir,—I have the honor of submitting to you my annual report for the year 1895.

During the different terms of the year I have lectured and demonstrated to the stu-

dents as follows : To the Ist year students on veterinary anatomy and veterinary materia

medica, also a course of practical stable lectures. The* subjects taken by the 2nd year

were veterinaiy pathology, veterinary obstetrics, the laws of breeding and a course of

lectures on practical horse. In the latter I take a horse into the class-room and point

out the desirable and undesirable points and the conformation of the different classes of

horses, explain and demonstrate the different modes of ad ninistering medicines, applying

bandages, poultices, fomentations, etc., also the methods of securing horses for minor

operations, the general care of the feet, the normal appearance of a healthy horse, as

compared with that of a deceased one, as regards the pulse, respiration, external tempera-

ture, condition of the coat, appearance of the mucous membraoes, general actions, etc., etc.

To the special dairy class I delivered a short course of lectures on the ordinary diseases

of dairy cattle. I have endeavored to make all lectures as plain and practical as possible.

As you are aware, there have been no text-books for the students on my subjecti,

which necessitated a great deal of dictation during lectures. This made progress com-

paratively slow. During the summer I prepared and had printed in pamplet form, notes

on veterinary anatomy and pathology. I supplied the students with these books at 75

cents each, which appears a high price, but as there is no demand for them outside th«

College, it will be some years before I shall realize, even at this price, sufficient from the

sale to cover the actual coat of publication. I find that the u-ie of the printed notes

makes a great improvement in the course of instruction in these subjects. I may, with

your approval, get notes on other subjects printed later on.

The live stock class-room in the new experimental buildins:; is an improvement and
a great advantage, it having many advantages over the old class-room in the College

building proper. Allow me to congratulate the Hon. Minister of Agriculture and your-

self on securing such excellent facilities for teaching and demonstrating the different

subjects. I am especially pleased with the live stock class-room, and, as far as my
subjects are concerned, I consider the arrangements complete under existing circum-

stances, that is as my time is not fully occupied at the College. If at any time the

Government should consider it wise to employ the whole time of the Professor of Veteri-

nary Science, he would have opportunities to carry on extensive experiments, which

might prove valuable ; and in such a case, it would be necessary to have increased

accommodation and appliances ; but this is a matter upon which I do not consider that I
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saould here express an opinion. Besides my work in the class-room, I have given pro-

fessional attention to the live stock of the institution, and I am pleased to be able to

report that the losses have been comparatively light. Below will be seen particulars.

Horses. We had a case of strangles in the dairy horse, a few cases of lymphangitis^

several of influenza, a few serious cases of acute indigestion, also cases of colic, calks, sore

shoulders, sore necks, worms and other minor cases in the farm horses, but in all cases

prompt and careful treatment resulted in recovery.

Cattle. During my absence attending institute meetings in January, there occurred

a fatal case of gastritis in a steer. There were a few cases of difficult parturition, some
of retention of the placenta, metritis, mammitis, indigestion, impaction of the rumen,
fardel bound, paraplagia, eczema, etc., etc., but they all made perfect recoveries.

I dehorned 20 head of dairy cattle, and after giving both the saw and the clippers a
fair trial, in private practice as well as in the dairy herd, I strongly favor the clippers, as

by their use the operation can be performed much more quickly and consequently with
less pain, and the after results are the same. There are a great many kinds of clippers

in use, most of them of American manufacture. The difficulty appears to be the making
of a machine that has sufficient power to enable a man to remove a large horn without
assistance. As dehorning is becoming general in many sections (and I think it is

probable it will become more general) it is of great importance that the operators have
a machine that gives satisfaction, and I am pleased to be able to state that the most
satisfactory machine in the market is manufactured in the Province of Ontario.

During the past season I have tested a few animals for tuberculosis ; but all the
animals tested have passed or stood the test.

Sheep. There were some losses in our flocks, especially in lambs, from wool balls in

the pyloris. This is a trouble in lambs that appears almost impossible to avoid, especially

in early lambs. Last spring Mr. Rennie arranged compartments in the pens, which
would not admit the ewes. In the^e the lambs were supplied with finely pulped roots,

which satisfied their hunger and prevented them from nibbling at their mother's fleece

and swallowing the wool. This arrangement proved helpful, but did not entirely stop the

practice. We lost one ewe from rupture of the uterus while lambing, another from
metritis, and a lamb from gastritis. We were not troubled with tape-worm in the lambs.

The treatment adopted the two preceding years appears to have been efi'ectual in getting

rid of these pests. The treatment was as follows : I made a decoction of pumpkin seeds,

and administered to each lamb the product of from one to two and a half ounces of the

seeds (according to the size of the lamb). This was done every ten days, from the middle
of May to the first of September.

Pigs. There was no fatality among the pigs, with the exception of some newly
born ones.

Eespectfully submitted,

J. HUGO REED, Y.S,

GuELPH, December 27th, 1895.
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PART VI.

REPOET OF THE

PROFESSOR OF DAIRYING

To the PreaiJent of the Ontario Agricultural College :

Sir,—1 beg leave to present the report from the Dairy Department for 1895. The
past year has been a busy one in experimental work in connection with the dairy. I am
indebted to the instructors of the Dairy School, to ray assistants in butter-making, cheese-

making, and the dairy stable, and to the gentlemen who have come to the dairy from
time to time to score cheese and butter. I would not forget to thank the students of the

Dairy Class of 1895 for their patience and forbearance in the trying times of vaccination

and quarantine, especially the two lady students, Miss Jackson and Miss Campbell.

You will find my report under the following heads :

I Dairy School.

II. Experimental Work : Cheese-making, Bdtter-making, Feeding.

III. Dairy Stuck.

IV. Travelling Dairy.

V. European Dairying.

VI. Miscellaneous Dairy Notes and Experiments.

I. DAIRY SCHOOL.

The Dairy Sc'hool opened January 14th with about one hundred students in attend-

ance, of whom eleven were in the Home Dairy, Owing to an outbreak of smallpox which
occurred the first week of the Dairy ^'chool, many were deterred from coming who would
otherwise have been here and some few went home after quarantine was over. Happen-
ing as this did at the commencement of the session, it rather put a damper on the course.

Eighty men and two lady students lived in the dairy buildings for nearly two weeks, and
our experiences during that time were not of the most pleasant nature. Some sixty-

thiee, including two ladies, wrote on the final examinations, of whom fifty-six were
granted certiHcates, having successfully passed the practical and written examinations.
A few have sent in reports during the season and are now entitled to Special Professional
Certificates.

We have endeavored to make this course as practical as possible, following along the
lines indicated in my last report, and making such changes and improvements as sug-

gested themselves from time to time. The students who come for this special dairy

course are a fine class as a rule and a credit to the dairy industry of the country.
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II. EXPERIMENTAL WORK.

Experiments in the Manufacture of Cheese.

The experiments in the Cheese Department were conducted by Mr. E. "W. Stratton,

a graduate of our Dairy School. The work covered the following points :

1. The effect of difterent percentages of fat in milk on the quantity and quality of

cheese produced.

2. The effect of dipping at different stages of acid on the curd.

3. The effect of different quantities of salt on curds from normal, rich and poor milk.

4. The effect of cooking temperatures on normal, rich and poor milk.

*5. The effect of different temperatures for setting milk.

*6. The effect on the curd of milling at diff"erent stages of acid.

*7. The effect of diff"erent temperatures of curd at the time of putting to press.

8. Effect of different quantities of rennet in milk on the quantity and quality of

spring cheese.

Some of these experiments were made in the months of November and December.

Consequently, the cheese are unfit for judging at this time, and the report on thnsw will

be made in a special bulletin early in 1896, with the consent of yourself and the H )uor-

able the Minister of Agriculture. The conclusion of the exp'^riments on the relitio i of

fat in milk to the quantity and quality of cheese produced must be held over until the

November and December cheese are properly ripened. I hope to give in this special

bulletin the results of the work done in these two months, together with a summary of

the two years' work done in the department in relation to this important questi )q of the

relative values for cheese-making purposes of samples of milk containing diff^reut per-

centages of fat. At this time, I shall merely report the data up to the end of October

and leave the conclusions largely until the whole year's work is in a condition to report

upon.

Relation op Fat in Milk to Quantity and Quality of Cheese.

These experiments commenced April 10th and continued on the average three days

each week from May to December. During April, but six trials were made. Unless

stated otherwise, two vats were used daily, each containing 300 pounds of milk. The

milk was chiefly bought from three farmers in the vicinity of the dairy. Our ov^n herd

contributed some of the milk. The plan adopted to secure rich and poor milk was to test

each cow in the four herds every two weeks. The milks from the rich and the pour cows

were kept separate until reaching the dairy, when the cans were tested with a B^.bcock

tester and the milks carefully weighed before being put into the vats. We were un;ible to

secure so wide a variation in the percentage of fat as we would have liked, owing to the

limited quantity of milk we had to choose from. The average difference in the percent-

age of fat in the two lots of milk was in the neighborhood of one percent., which is about

the average variation in milk supplied to cheese factories. There were a great many dif-

ficulties in the way of successfully carrying on these tests during a period of nine months,

but most of them were overcome. W^e are indebted to Messrs. Ma^Liran, B ill and Brill

for their assistance in scoring the cheese. No doubt the work might have been doae

differently, but, on the whole, it has been satisfactory. We submit the results to date

and hope to summarize the two years' work later on. I shall group the results into

spring, summer and fall months, and give the chief conditions of manufacture for the three

periods. The detailed results and averages of each month I will give in tabular form.

* Not completed at time of preparing report, but will be reported on later.
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April.

Relation of fat in milk to quantity and quality of cheese.

A.pril 10

.

11.

17.

18.

24.

25.

Date

1895.

Average for rich milk
Average for poor milk

/4.40
13. .50

/4.30
1.3.30

4.21
3.39

a
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June.

Date.
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July

Date.
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Fall Months. During the latter part of August and up to the middle of Septem-
ber, one patron fed brewers' grains to his cows. I was away from the College at the

time and the cheese-maker did not know what "was the matter with the milk for some
days. It was not until after my return, about the middle of September, that the person

stopped feeding the " grains." A few of the August cheese were tainted and all of the

Septembers. The taint continued to exist for nearly two weeks after the feeding of the

"grains" had been stopped. The results as to yield, etc., were not affected materially,

but the quality of the cheese we have left out altogether in the month cf September.

The milk was ripened more before setting in October, and experiiients were made
in these months as to the efiect of temperature in cooking and of salt on curds from rich

milk. These points will be discuesed under the head of quality in the cheese.

I wish to call particular attention to the fact that in every month the poor milk

produced more cheese per pound of iat in the milk than did rich milk per pound of fat.

There seems to be no exception to this rule in all our experiments ; therefore we may
consider that point settled. The yield of cheese is not in the same ratio as the fat

IN the milk.

September.

Relation of fat in milk to quantity and quality of cheese.

Date.

1895.

September 3

4

5

10

11 ^••

12

" 17

18

•' 19

•« 24

" 25

26

Average for rich milk.
Average for poor milk

f 3.90'

I 3.20

f 3 90
'I 3.40
/3.95
(3.10
r4.io
"I 2 90

r4 00
'1 3.co:

r3 80J

tn.oo
/4 ]5
1 3.10

r3 85
\2 75

J
4.40

1 3 20

r3 90
"I 3.25

r4 10

\3.00
/4 10
(.2.80

4 01

3.06

Lbs. cheese.

11.

9.

11.

10
n.
9

12,

8
12
9

11
9
12
9

11

8
13
9

11

9
12
9
12

Green.

144 55
110.10

.S2.

29
.S2.

28
32.

27
32
27.

30.

27
31.

27
32
28.

.32.

27.

33.
29
32
29
33

27
33
26

00
501

Cur?d.

30.25
27.75
30.75

388.00
336.75'

27 25
30 50
26 25
31 00
25 50
28 75
25.50
29 75
25.75
31.25
26.75
31.00
26 55
32 25
27 75
30 75
27 75
32.50
26..50
31 50

25.00i

370.251
318 GO

Lbs. milk to
1 lb. cheese.

Green Cured

Lbs. cheese
to 1 lb. fat in

milk.

Green Cured

9.27
10.69

9.72'

11.32
2.68
3,06

2 .^6

2.88

0.25
0.22
0.22
0.15
0..^0

20
0..30

0.20
0.25
0.20

25
0.20
0.25
0.15
20

0.15
.^0

20
0.25
0.20

25
20

0.20
0.25

0.25
0.19^

48
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October.

Relation of fat in milk to quantity and quality of cheese.
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It will be seen that the average percentage of fat in the whey from the rich milk
was always slightly higher than in that from the poor milk. There was not a great deal

of difference, it is true, but still enough to make quite a difference in the total amount of

butter-fat in the whey tank at the end of a year in a large factory. In the whey from
some lots of very rich milk manufactured in December, the loss of fat was much greater

than in the whey from normal milk.

Loss IN Weight of the Cheese made prom Rich and Poor Milk During one
Month in the Curing Room,

All the cheese made from the milk of different qualities were weighed when taken
from the press and again at the end of one month. The percentage of loss or loss per
one hundred pounds of green cheese made from rich and from poor milk during each
month was as follows :

Month.

April.'.

May
June
July
August . . .

.

Septem ber
October .

.

Cheese made from

Rich milk.

Per c°nt.

4.7
4.9
5 3
4.8
4.7
4.5
4.5

Poor milk.

Per cent.
5.0
5.4
5.0
5.3
5.2
5.6
5.0

It will be seen that the cheese made from the poorer milk lost a greater percentage

in weight while curing. The explanation of this is likely found in the fact that the

cheese made from the poorer milk were smaller, and consequently there was a greater sur-

face exposed for evaporation per one hundred pounds of cheese. There may be other

causes, but this suggests itself to my mind as the chief one.

Effect of Higher Cooking and Salting of Rich Milk Curds in these
Experiments.

We will take the month of October to illustrate the effects of higher cooking and
higher salting on the rich milk curds. On October 1st, the cheese made from milk test-

ing 4.25 per cent, of fat, the curd of which was cooked to one hundred degrees and salted

three pounds to the one hundred pounds of curd, was scored sixteen points out of twenty
for texture. The judges pronounced it pasty. The other cheese made the same day out

of 3.25 per cent, milk was also pronounced pasty. The following day (October 2nd), the

cheese made from 4.2 per cent, milk, cooked to ninety-eight degrees and salted two and a

half pounds was pronounced " mushy "—or was still softer in texture and body. Its

mate made from 3.2 per cent, milk was " pasty." Also on October 3rd and 8th, the

cheese from both lots of milk were weak in body. Evidently in these cases some other

element entered to affect the quality of the cheese other than fat, temperature and salt.

What that element was is difficult to say definitely, but in all probability it was too much
moisture left in the curd. Right here comes in a factor that is as important as any
in the manufacture of cheese, viz., the skill and judgment of the maker. All these

things render cheese-makin^ a complex study, and he is a bold man who says he knows
all about it or that any one element is the controlling factor in the making of fancy

cheese. Each part is necessary to the other. Good cheese cannot be made without

butter-fat, neither can it be made without salt or water. A nice combination of skill,

good milk, utensils, and agents (rennet, salt, etc.,) is needed to manufacture the finest

cheese, October 16th, a cheese made out of 3.9 per cent, milk, which had been cooked

to ninety-eight degrees and salted two and a half pounds to the one hundred pounds of
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curd, scored thirty one points in flavor, nineteen in closeness, fourteen in color, and nine-
teen in texture—or ninety-three altogether. The next day (October 17th) a cheese made
out of four per cent, milk cooked to one hundred degrees, and salted three pounds,
scored thirty-one points in flavor, eighteen in closeness, fourteen in color, and 18.5 in

texture—91.5 altogether. It will thus be seen how careful one should be about draw-
ing conclusions from one or two experiments. I shall cite but two more experiments
on the point. On October 29th, one vat of milk testing 3.9 per cent, of fat, which
was cooked to one hundred degrees and salted three and a quarter pounds, scored ninety
points. The other vat testing 3.3 per cent, of fat, which was cooked to ninety-eight

degrees and salted two and three-quarter pounds, scored ninety-two points. October
30th, the cheese made from 4.1 per cent, milk, which was cooked to ninety-pight degrees
and salted two and three-quarter pounds, scored ninety-one points, while the other
cheese made from 3.3 per cent, milk and treated exactly the same iii every way, scored
ninety-three points. Truly there are many mysteries in connection with cheese-making.

Pkactical Application to Cheese Factory Work.

In this part, I desire more especially to call attention to the application of the results

of all this work to the methods of dividing proceeds among patrons of cheese factories.

The principles underlying the three methods now in use I discussed in my report of last

year and at the dairy conventions of 1895 ; therefore, I need not repeat them. The
addition of two per cent, to the fat readings, as seen in the table, gives results correspond-
ing closely to the actual value of the cheese produced. In the case of those months in

which the milk averaged over four per cent, of fat, the two per cent, system does not give
quite so much money as the cheese are entitled to. From 3.82 per cent, up to 3.99 per
cent, of fat in the milk, the addition of two per cent, to fat readings gives a slio-ht

advantage to the richer milk. This is as it ought to be, as we need from 3.25 to 3.75 \qv

an average of about 3.5) per cent, of fat in the milk in order to make good cheese ; but I

have yet to see that it is any advantage to manufacture milk containing four per cent, of

fat and over into Canadian Cheddar cheese. Such milk can more profitably be made
into butter.

It is possible that adding the exact percentage of casein to the fat as proposed by
our chemist may be more scientifically correct than adding a common number, two, to all

percentages of fat ; but it is more complicated and not so easily applied as the single
number, which is near enough for all practical purposes, especially when we consider that
most of the percentage of casein above two per cent, is represented by the fat and casein
lost in the whey.

Month.

April
I

May
-j

June <

July
I

August <

September : !

October <
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Quality of Cheese Produced from the Rich and Poor Milk.

As previously noted, all the cheese made from the milk containing the different

percentages of fat were judged by capable men. The scale of points used was the

following :

Flavor •
'^^

Closeness "^

Even color 15

Texture 20

Finish 10

Total . .. 100

The tables give the possible score and the actual points scored by the cheese made

from the two lots of milk during each month. The possible score is got by multiplying

the points given for each quality (such as flavor, etc.,) by the number of experiments or

cheese made in each month, e. g., six experiments in April made it possible for each lot of

cheese made from rich and poor milk to score (6 x 35) 210 points in flavor; (6 x 20) or

120 points in closeness, and so on with each. The points scored are obtained by adding

to<^ether the points given by the judges to ea^h cheese for flavor, closeness, etc.

April.—Six experiments.
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June —Twelve experiments.

—

—



59 Victoria. Sessional Papers (No. 18). A 1896

October.*—Thirteen e.xperiments.
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EfFfCt of dipping at different stages of acid.

Date.

Apri
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Effect of salt on curd from milk with average per cent, of fat.

April 23.

" 26.

" 27.

" 29.

May 3.

June 15.

" 29.

July 13.

" 27.

Aug. 10.

" 24.

Sept. 7

.

" 21.

Oct. 19.

" 26.

Date.

916

793

777

800

715

600

600

600

600

600

600

600

600

600

600

Pi

3.70

3.60

3.60

3.60

3.40

3.60

3.70

3.70

3.7

3.6

3.6

3.6

3.7

3.6 !

3. {

s

00 ^
u4

lb.

i

1
13

2

3

2i

3i

2i
3

Lbs. cheese.

48.25
49.00

41.75
39.50

39.50
39.25

40.00
39.50

33.25
32.50

31.50
31.00

2i
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Effect cf ?alt on curd from rich milk.
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The cookiijw of curd made from milk with aa average per centage of fat in it (from

3.4 to 3.7) to 100'^ or over, does not appear to be of any advantage, except in the case

of curds which have a bad Havor. On July 29th, the curds were "gassy" and the cooking

to 100" improved the flavor two points ; but in texture the cheese was " ofi " one point,

as compared with the curd cooked to 98*^. Generally speaking, we may say, that the

experiments made, indicate that the higher cooking has little or no effect on the time from
setting to dipping, or from dipping to salting, and no effect on the percentage of fat lost

in the whey. In two out of four trials, there was slightly less cheese made from the curds

cooked to 100*^ and over. The eff"ect on quality was to make the cheese somewhat harsh

in texture, though it seemed to improve the tlavor of a gassy curd.

Effect of temperature in cooking curds from milk with an average per cent, of fat.

Date.

July 15

.

" 29

Aug. 12

Sept. 23
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The general results of the effect of cooking temperatures indicate that one or two

degrees lower than normal (98*^) would have a beneficial effect on curds from poor milk,

Bay milk containing from 2.90 to 3.25 per cent, of fat. This is presuming that the usual

quantity of salt is used. The effects of cooking, salting, stirring, dipping, milling, etc.,

when combined, are so complex that it is difficult to say just what are the effects of any
one of these operations in the manufacture of cheese. Then again, the maker's skill and

judgment come into play so often that it makes the whole question a very intricate one.

More light is needed on these points. It will require years of patient reseirch to settle

the many questions which arise in the manufacture of cheese and butter.

Effect of Different Temperatures for Cooking Ourds.

Cooking—Poor milk.

Date.
Lbs.
milk.
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a quarter of a pound less where two ounces of rennet were used. This loss was on 300
pounds of milk and would amount to considerable in a large vat. There also seemed to
be less yield of cheese where the extra large quantities of rennet were used, and more loss

of fat in the whey.

Effect of rennet in cheese-making.

Date.

April 3.

12.

13

Rate of

rennet
per 1000
lbs. milk

Rennet
test.

Seconds

15.

^1
{I

{I }

{?}
r 3i \
I 5 /

1/ 4 ]

f 4 1

\ 7 /

f t^ ]
I 8 /

/ 4^ \
I 9 J

19

19

20

20

20

18

20

20

20

Minutes
coagu-
lating.

Time
from

setting
to

dipping.

Time
from

dipping
to

salting.

f 30

\ 65

33
42

36
40

27
23

27
20

23
16

28
16

26
15

25
13

h. m.
2 25
2 41

2 33
2 27

2 39
2 40

2 29
2 26

2 47
2 44

2 26
2 33

2 50
2 47

2 33
2 36

2 36
2 44

h. m.
3 20
3 3

3 8

3 9

3 53
3 50

3 20
3 27

3 3
3 6

8 45
3 38

3

3 8

3 27
3 32

3 38
3 10

Lb.
cheese
from 300
lbs. milk

Per cent, fat in

28.75\
28.25/

29.75\
29.50/

29 25 \
29.00/

29.751
29.25/

30.001
29.75/

29.001
29.00/

29.25\
29.25/

30.001
29..50/

29.751
29.50/

3.65

3.65

3.65

3.60

3.65

3.50

3.50

3.60

3.6

Milk. Whey.

/0.15
10.30

/0.15
10.20

/0.15
10. 20

ro.i
1.0.1

/0.5
to.i

fO.S

tO.5

ro.i

lo.i

ro.18
\0.18

/0.20
(.0.25

Score.

May
22nd,
Max.
100.

86
83

87

91
92

86
86

89

85

87

86
89

89
89

89*

89

The best cheese were made on April 5th, when three ounces and two and a half

ounces of rennet were used per 1,000 pounds milk. These two cheese the experts pro-

nounced " very good spring cheese."

April 15th, rennet was used at the rate of four and a half ounces in one vat and
nine ounces per 1,000 pounds milk in the other. These cheese were scored on May
22nd by two experts who said that there was little or no difference in the two cheese.

These two cheese were kept and judged again on June 25th, when the cheese with the

large quantity of rennet (nine ounces per 1,000 pounds milk) was scored two points
" off " in flavor, while the four and a half ounce cheese had kept its flavor well, and
gained one point in closeness.

The table shows the chief points in the experiments. Similar experiments were
made in November and December, but the cheese are not sufficiently cured to report this

year.

Experiments in Oreaminq and Butter-making.

The past year has been a busy one in the Experimental Dairy. As soon as the

dairy school was over I arranged a series of experiments to be conducted in the Cheese

and Butter Departments. The cheese experiments have been reported. While we have

been paying special att/sntion to our cheese work we have not neglected the butter.

This branch of the dairy will require special attention in the coming years.

* On June 25th these two cheese were scored again after having been kept for a month, and the cheese

made by using four and a half ounces of rennet scored 9D points, and the cheese made with nine ounces of

rennet scored 88 points. The former improved one point and the latter deteriorated a point.
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The experiments in the butter department were conducted by Mr. T. C. Rogers'

our butter-maker. Each day in the week was set apart for a certain line of experiments'

and, as far as practicable, this has been adhered to. For instance, on Monday of each

week experiments were made to compare the three systems of creaming milk—separator,

deep setting and shallow pan. Tuesdays were devoted in observing the eflect of wash-
ing on butter. On Wednesdays a number of different experiments were made. Thurs-
days were given up to sweet cream churnings ; Fridays, to the best methods of ripen-

ing cream ; and Saturdays, to miscellaneous experiments. While the students were at

the Ocllege the time taken for instruction in the dairy interfered more or less with our
experimental work. I trust that during 1896 we shall be able to systematize the work
even better than during 1895, as it is only by doing systematic and carefully planned
experimenting that we may hope to accomplish any considerable amount of the great

deal of work which yet remains to be done in the dairy.

Creaming of Milk in Shallow Pans at Different Temperatures.

This is a continuation of experiments made on similar lines in 1893 and 1894. This
year the experiments were made in October, the month when farmers begin to bring

in the milk pans from the milk cellar and put them in the pantry or around the kitchen
stove to keep the milk warm so that the cream may rise. Three hundied pounds were
set in pans in a cool place, and 300 pounds of the same kind of milk (having been first

well mixed with the former) were set in a warmer place. Fifteen trials were made in

all. Twenty pounds of milk were set in each place. The average temperature at which
the milk was set in the cool place was 78.1°. The average temperature when skimmed
was 44 1°. The temperature of the room varied from forty to fifty degrees. The aver-

age percentage of fat in the skim-milk was .39.

The other lot of milk set at the same average temperature in a room where the
heat varied from forty-eight to seventy degrees and the average temperature of the skim-
milk was 54.1° (ten degrees higher than the other) contained .45 per cent, of fat in the

skim-milk.

For three years we have had better results in creaming milk with shallow pans set

in a cool room than in setting milk in these pans in a warmer place. We are satisfied

that it is a mistake to carry milk in shallow pans into the pantry or kitchen in order to

keep the milk warm for the cream to rise. A nice cool milk cellar where the milk will

rot freeze is much better—better, in order to get the cream to rise, and better for the
flavor of the butter.

Hours Rkquired for Cream to Eisb on Deep Pails.

From April to December, twenty-two trials were made, comparing twelve, twenty-
four and thirty-six hours' setting of milk in deep cans in ice water. During the summer
months twelve hours' setting gave good results, but in November and December the
skim-milk from twelve hours' setting contained over .5 of one per cent, of fat. The
twenty-four and thirty-six hours' setting had considerably less. The average loss of fat

during the whole season in the skim-milk, skimmed at a temperature of 41.1 degrees in
twelve hours, was .44 per cent, of fat, and the cream contained 18.1 per cent, of fat. A
portion of the same kind of milk, skimmed at twenty-four hours, contained .372 per cent,

of fat in the skim-milk and 20.34 per cent, of fat in the cream. The remaining third of

the milk, skimmed at thirty-six hours, contained .31 per cent, of fat in the skim-milk and
21.13 per cent, of fat in the cream.

The practical lessons from these trials are :

1. In winter, when the cream does not rise so readily and there is little or no danger
from souring of the milk or cream beiore skimminji, the milk should be set from twenty-
four to thirty-six hours before iieing skimmed. When the cows are fresh and the weather
is warm, and the dairyman has plenty of ice, skimming at twelve hours will orive best
results.
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2. In one trial in November, where no ice was used, but the milk was cooled with

water to forty-seven degrees before skimming, the loss of fat in the skim-milk was 1.0 per

cent, at twelve hours, .9 per cent, at twenty-four hours, and .6 per cent, at thirty-six

hours. It pays to use ice and cool the milk rapidly.

3. The longer the milk stands, the richer will be the cream. Some makers have the

cream so thin that it takes a long time to churn and makes more labor than is necessary

in winter. Allow the milk to sit a longer time and obtain thicker cream, which is less

troublesome to churn.

Influence of Temperature in Deep Setting of Milk.

During May, July and August, ten trials were made to determine the influence of

temperature in deep setting of milk. Three hundred pounds of milk were set at an

average temperature of eighty degrees in ice water and skimmed at an average temperature

of 41.4 degrees. The loss of fat in skim-milk was .206 when set for twenty-four hours.

An equal quantity of the same milk was reduced to 46.7 degrees and the skim-milk

tested .316 per cent, of fat. Another portion of this milk was set in cold water which

reduced the temperature of the milk to 52.4 degrees. The loss of fat in the skim-milk

set under such conditions was .71 per cent., or over three-quarters of a pound of butter to

100 pounds of skim milk. Yet this is the manner in which a great many dairymen set

their milk for farm butter-making and for the cream-gathering creamery. These latter

conditions are even better than the average farm conditions, as it is doubtful whether by

using ordinary well water without ice the milk is cooled to even 52.4 degrees. How long

shall this waste of butter continue 1

In nine experiments made with 270 pounds of milk brought to the dairy by patrons

furnishing milk for the cheese department, which had been hauled some three or four

miles before being set under conditions similar to the above, the loss of fat in skim-milk

was .25 per cent, from milk an 40.5 degrees ; .44 per cent, from milk at 46.6 degrees, and

.65 per cent, from milk at 51 6 degrees.

Separating Milk at Different Temperatures.

To throw some light on the question of the best temperature for separating milk

with the cream separator, we made a number of trials from April to October. We used

the Alexandra separator (Nos. 2 and 3) for this work.

In twenty-eight trials, where the average temperature of skimming was 82.2 degrees*

there was left in the skim-milk an average of .09 per cent, of fat, and the cream contained

26.44 per cent, of fat. A portion of this same milk was heated to an average tempera-

ture of ninety-seven degrees, in which case the skim-milk contained .065 per cent, of fat,

and the cream 28.04 per cent, of fat. Another portion of the same milk was heated to

107.7 degrees and the skim-milk tested an average of .065 per cent, of fat, and the cream

29.39 per cent, of fat. The remaining portion was heated still higher, to an average of

118.2 degrees, and the skim-milk tested .062 per cent., and the cream 30.9 per cent, of fat.

The results were that the higher temperature of the milk at separating showed (1)

less loss of fat in the skim-milk (feed and speed of the machine remaining constant as far

as possible in all the trials)
; (2) a higher percentage of fat in the cream, and (3) in the case

of the Alexandra separators, the cream was smoother at the higher temperature. The

butter made from the samples of cream separated at the different temperatures was quite

similar in quality. We need, of course, to consider the expense of heating the milk and

cooling the cream. Nevertheless, it would often pay the users of the Alexandra separa-

tors in the winter to separate at a much higher temperature than is now common. It

would increase the capacity of the machine, give smoother cream, cause a higher percent-

age of fat in the cream and less loss of fat in the skim-milk, whi^e there would not be so

much danger of spoiling the grain or body of the butter in winter.
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Diluting Creaji with Water and Separating the Second Time.

It has been claimed by some that if cream was diluted with from one to six times its

volume of water and run through the separator a second time it would improve the quality

of the butter, as it would cause a more complete separation of the caseous or curdy
matter. In some trials made during the past year it was found that such a practice did

not improve the quality of the butter—in fact, it rather injured the body of the butter

and did not improve the flavor. Water added to cream in any large quantity spoils the

flavor to some extent, and the more that cream is hauled about and handled, the poorer is

the quality of the butter, as a rule. The more quickly the cream is churned and the less

handling it receives, consistent with good buttermaking, the better the quality of the
butter.

Separating Milk Containing Different Percentages of Fat.

Sixteen trials were made from April to October to see the eifect on the cream of
separating milk containing different percentages of fat ; 3,593 pounds of milk, containing
an average of 4.18 per cent, of fat, were run through an Alexandra separator at an average
temperature of eighty-tive degrees. This amount of milk produced 543 pounds of cre^m,
containing an average of 26.47 per cent, of fat. The skim-milk averaged ,08 per cent, of

fat. Three thousand six hundred and eighty-five pounds of milk, separated at an average
temperature of eighty-seven degrees and containing 3.3 per cent, of fat, produced 544
pounds of cream which tested 21.64 per cent, of fat. The skim-milk in this case tested

.09 per cent, of fat. In the case of the rich milk ('4.18 per cent, of fat), 100 pounds of it

produced 15.1 pounds of cream, and the poorer milk (3.3 per cent, of fat) produced 14.7
pounds of cream per 100 pounds. The general efiect seemed to be that richer milk did
not produce a great deal more volume of cream than did poorer milk, but the cream
contained a higher percentage of fat, or was richer. The machine, and not the richness of

the milk, governs the volume of cream obtained from a cream separator.

Separator, Deep Setting and Shallow Pan Methods of Creaming Compared.

During the past three years we have been comparing the three common methods
used for creaming milk. During lt)93 and 1894 the position of the methods, as regards
completeness of skimming, quantity of butter made, and quality of butter, was separator
first, deep setting second, and shallow pan third. This is the relative standing for 1895
also. The table shows the chief points in the experiments by months.

By way of summary, it may be said that 3,938 pounds of milk were creamed by each
method. The average percentage of fat in the whole milk was 3.66; in the separator
skim-milk the fat averaged .093 per cent. ; the skim-milk from deep setting averaged .29
per cent, of fat, and the shallow pan skim-milk .313 per cent, of fat. The average per-

centage of fat in the separator cream was 22.38 ; in the cream from deep setting it aver-

aged 19.12 per cent., and the shallow pan cream averaged 18.34 per cent, of fat.

The buttermilk from separator cream averaged .135 per cent, of fat ; from deep set-

ting the buttermilk averaged .195 per cent., and from the shallow pan it averaged .24.

The total quantity of butter produced from the separator cream was 164^ pounds ;

from deep setting cream 160f pounds, and from the shallow pans l-")? pounds and one
ounce.

The pounds of milk required to make a pound of butter for the season was 23.91 for

the separator, 24.47 for deep setting, and 25.05 for the shallow pans.

As to the quality of butter produced from the three methods, it may be said that
there was not much diff'erence in them during the cooler weather. In hot weather the
shallow pan butter was not so good, but at other times it compared favorably with the
other two. Taken for the nine months, the separator butter was slightly better in quality,

although not always so.
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Result of experiments in creaming milk with separator, deep setting and shallow pan.

Months.

April ,

May

June

July

August .

.

September

October

November.

December

Method
of

creaming.

Separator . .

.

Deep setting

Shallow pan

Separator . .

.

Deep setting

Shallow pan

Separator . . .

Deep settini^

Shallow pan

Separator . . .

Deep setting

Shallow pan

Separator .

Deep setting

Shallow pan

Separator .

Deep setting

Shallow pan

Separator . .

.

Deep setting

Shallow pan

Separator . .

Deep setting
Shallow pan

Separator . .

.

Deep setting

Shallow pan

"£t3 I
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During 1895 eighteen trials were made, in which 1,919 pounds of cream were
churned at an average temperature of 45.6 degrees at the beginning, and 55.4 degrees

at the end. The time required for churning ranged from half an hour to one hour and
fifty-five minutes, with an average time of one hour. The average percentage of fat in

the buttermilk was 0. 223.

Ripening Oream.

The most difficult part of the buttermaker's task, and the one requiring the most
skill and good judgment, is the proper ripening of the cream. A number of different

"starters" were used in our dairy during the past season. Of all the " pure cultures "

which we have tried, there appears to be none that produced so marked an effect on the

flavor of the cream and butter as Conn's Bacillus No. 41. Between August 6th and the
10th, a similar flavor to that produced by B. 41 was produced in the cream and butter

by using a starter made in the ordinary way, viz , by heating some skim-milk to ninety
degrees and allowing it to sour. In cream-gathering creameries, where it is difficult

sometimes to get a good flavor in the butter, or in fact at any creamery or dairy where
the flavor of the butter is not first-class, we would recommend a trial of Dr. Oonn's
•"B. 41."

As a "starter " for ordinary creamery work, we would recommend pasteurizing the
skim-milk (heating to 170 degrees for twenty minutes) cooling it to eighty-five degrees

and then adding about five per cent, of good flavored buttermilk, or any " starter " of good
flavor, in order to obtain a uniformly good-flavored cream and butter from day to day.

Add from five to ten per cent, of this " starter " to the cream, and it will result in a
more even flavored butter during the year.

Should we Wash ouk Butter 1

During the past year we have made one experiment each week, by taking out about
one-third of each churning, and salting, working and packing this in a tub without wash-
ing. The remaining two-thirds we washed once ; and then salted, worked and packed
one-half of it. The other half (or remaining third of the original churning) we washed
twice and then salted, worked and packed it. We have found that by adding about
twenty-five per cent, of water to tne contents of the churn before drawing oflf the butter-

milk, we thin the buttermilk and so allow a better separation of the butter, whereas, if

this is not done, it is difficult to get the buttermilk from the butter. We would recom-
mend adding in winter about ten per cent, of water at churning temperature, when the
butter " breaks," and the remaining fifteen per cent, of colder water after the granules
are full size. After this revolve the churn a few times to mix the water with the milk
and then draw oS" the buttermilk and water.

As a result of the season's experiments on this point, we would recommend little or
no washing where the butter is made into pound prints for customers who like highly
flavored butter, and who will consume it in from eight to ten days after it is made.
While we have found the unwashed butter to keep fully as well as the washed in some
cases, yet the general results indicate that the former has not quite so good keeping
quality as the washed butter. For packing in tubs, butter may be washed once or twice,

but we feel satisfied that many makers are spoiling the flavor of their butter by too
much washing. To-day (Dec. 28th) I have just examined three prints of butter, from
the fame churning, made at the dairy on the 18th instant, and the print of unwashed
would score three or four points higher in flavor than the others which were washed.
Winter butter especially should not be washed too much.

5 A.C. 65
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The Oil test Churn Compared with Actual Results in Churning.

The oil-test churn has been the subject of a number of attacks from patrons of cream-

j>athering creameries and others. To compare this test with the actual yields of butter

from the churn, twenty-seven trials were made during the months of July, August and
September. Altogether, there were churned 2,385^ pounds of cream, which made .592

pounds 5 ounces of butter. Tested by the oil-test churn method, there were 530.6

inches of cream, which varied in the test from seventy-tive per cent, to 140 per rent.

The total amount of butter credited in these churnings by the oil-test churn was 575.94
pounds, compared with 592.34 pounds as the actual yield, a difference of 16.4 pounds.

Half oi this difference was made in one day, June 30th, when the oil-test credited the

churning with 29.43 pounds of butter, whereas the actual butter churned was 38.42
pounds. Why there was so much difference on this particular day, it is difficult to say.

Only three times out of the twenty-seven trials did the oil-test credit more than the

actual yield from the churn.

Experiments in Feeding.

Value of Milk for Calves. Beginning May 6th, an experiment was commenced to

find the relative value of gkim-milk and whole milk for calves. Two grade calves, as

nearly alike in age and weight as we could get, were selected. Number one, fed on skim-

milk only, was dropped May 3rd and weighed sixty-one pounds on May 6th. At the end of

six weeks it weighed 141 pounds, a gam of flighty pounds, or nearly two pounds per day.

During this time the calf drank 714 pounds of skim milk. Calf number two fed on
whole milk (dropped April 19 th) weighed seventy-five pounds at the beginning, and 201

pounds at the end of six weeks, a gain of 126 pounds, or three pounds per day.

These calves were both sold to a local butcher, who pronounced the calf fed on whole

milk worth one cent a pound more than the other. The calf fed on skim-milk sold for

$3,50, and the one on whole milk sold for $7.50, Allowing $1.50 as the value of No. 1

calf and $2.00 as the value of No. 2 at the beginning of the experiment, we have $2.00

as the value of 714 pounds of skim-milk, or twenty-eight cents per 100 pounds, and $5.50

as the value of 714 pounds of whole milk, or seventy-seven cents per 100 pounds. To
produce one pound of gain, required S , 9 pounds of skim-milk. The whole milk gave one

pound of gain for 5 . 6 pounds fed,

A similar experiment was commenced on two other calves at the same time, except

that these received meal and some clover hay in addition to the milk. Calf No. 3, fed

on skim-milk, was dropped April 17th, and weighed seventy pounds at the beginning

of the experiment, May 6th, and 192 pounds at the close, May 31st. During the twenty-

five days it consumed 546 pounds of skim-milk, twelve pounds of meal (made up of ground

wheat, bran and oil-cake mixed in equal proportions), and nine pounds of clover hay.

The gain averaged 4.8 pounds per day, which seems rather high, but this was an excep-

tionally hearty calf and of the age to make the best gain. With this calf, 4.5 pounds

skim-milk (with the meal) produced one pound gain. The other calf, No. 4, dropped

April 2nd, was fed on whole milk and the same kind of meal as No. 3, consumed 462 pounds

of milk, twelve pounds of meal, and eleven pounds of clover hay. During twenty-five

days it gained 110 pounds, and averaged 4.4 pounds gain per day; 4.2 pounds whole

milk (with the meal) gave one pound gain in flesh. In addition, both calves were fed all

the salt they would eat—three pounds each during the twenty-five days of the experi-

ment.

Further experiments were made during the summer, but the results were not nearly

so satisfactory, due in all probability, first, to the fact that the calves were from cows

which had been bought to r^lenish the dairy herd, and were likely sired by " scrub
"

bulls 3 secondly, to the fact that during hot weather and fiy time calves do not gain
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so rapidly, unless extra precaution ia taken. From June 3rd to July 15th, a "scrub"

calf (No. 5) fed on 432 pounds of .skim-milk, and thirty-four pounds of meal, gained but

forty-four pounds, or a little over one pound per day. Another calf (No. 6) of similar

breeding consumed 1,420 pounds of skim-milk, ninety-five pounds bran, and forty-seven

pounds of oil cake from July 15th to September 24th, and gained but seventy-two pounds

in that time—or about one pound per day. These two experiments illustrate the import-

ance of breed as well as feed.

Value of Sweet Whey for Calves. Two experiments were made to determine the

feeding value of sweet whey for calves. The results were not altogether satisfactory, and

I think larger gains would be made with a better class of calves. The one calf (No. 7)

that showed some breeding, seemed to thrive fairly welL If whey could be got sweet

from the vats and fed warm to thrifty calves, they would do very well, if fed some meal

in addition.

In changing the feed from milk to whey, it was done gradually. The meal was

mixed with the drink for a time, and then gradually changed to a dry meal ration.

Oalf No. 5, which had been previously receiving a skim-milk ration, and had gained

but forty-four pounds in forty-two days, was gradually changed to a sweet whey and meal

ration, which continued from July 16 th to September 24th. During the seventy days it

consumed 1,240 pounds of whey, 105 pounds skim-milk, sixty-seven pounds bran, and

thirty-four pounds of oil cake, and gained eighty-five pounds—about the same gain as it

had previously made on skim-milk and meal. This calf never seemed very thrifty. All

unthrifty calves are reared at a loss to the feeder.

Calf No. 7, which was about the same age as calf No. 6, and was fed on whey during

the same time that No. 6 received skim-milk (from July 15th to September 24th), con-

sumed 1,420 pounds of whey. 105 pounds of whole milk, ninety-five pounds of bran, and

forty-seven pounds of oil cake. During this time it gained fifty-five pounds, or about

three-quarters of a pound per day.

Experiments ix Pig Feeding.

Sweet Milk vs. Sour Milk for Grown Pigs. These experiments are a continuation of

last year's work in this line. The first experiment commenced April 29th, with thirteen

Yorkshire grade pigs—six pigs in pen No. 4, and seven, in pen No. 5.

Pen No. 4 weighed 908 pounds (an average of 151 pounds each) at the beginning of

the experiment. For three weeks they were fed on sweet skim- milk, some whey, pease,

and middlings. At the end of three weeks they were weighed. During the next three

weeks they were practically fed on the same ration, except that they received more of it,

and sowr skim-milk instead of sweet. Pen No. 5 weighed 1,007 pounds (144 pounds
each) when they commenced on sour skim-milk, meal, and some whey. At the end of the

first period (three weeks) they were weighed and then changed to a ration of sweet skim-

milk and meal.

The total gain of both lots on sweet skim-milk was 277 pounds, and the total gain of

both pens on sour skim-milk was 269 pounds in six weeks—practically the same.

July 15th a similar experiment was made, except that the feeding periods continued

for six weeks, instead of three. The pigs were Berkshire grades.

No. 2 pen, consisting of nine pigs, weighed 904 pounds when they commenced the

experiment on sour milk ; and No. 3 pen (eigat pigs), weighed 569 pounds when they

started on sweet milk. The total gain on siceet milk and middlings with both lots was
51-7 pounds ; and on the sour milk and middlings the gain was 991 pounds. To produce

517 pounds of gain the hogs consumed 5,476 pounds of sweet skimmilk, and 2,040 pounds
of middlings. To produce a gain of 991 pounds required 5,770 pounds of sour skim-milk

and 2,118 pounds of middlings.
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Wet vs. Dry Feed. This experiment is also a continuation of last year's experiments

in the same direction. The pigs were four Yorkshire grades. The experiment commenced
July 15th, when they were fed on wet middlings in the form of a slop for six weeks. At
the beginning of the trial the total weight was 402 pounds ; and at the end of six weeks

they had gained 323 pounds. During the next six weeks, from August 26th to October

8th, when they were fed dry meal, they gained but 132 pounds, or less than half what they

had gained in the previous period. The explanation of this would seem to be that in the

first period they were at the stage of growth when they would naturally ma*ke the greatest

growth, and when changed to the dry meal they did not appear to relish it so well, and

did not eat so much in proportion to weight. During the wet meal period these hogs

consumed 570 pounds of middlings, and 850 pounds of skim-milk, together with a small

amount of whey—fifty pounds. While fed on dry meal for six weeks they consumed

566 pounds of middlings, 840 pounds of skim-milk, and 420 pounds of whey.

Las^ year there did not appear to be much difference in the results from dry and wet

meal, while this year there is a marked difierence in favor of the wet meal. Individual

characteristics of the pigs would account to some extent for differences in results In all

experimental work with live stock allowance must he made for the individuality of the

animal.

III. DAIRY STOCK.

The stock at present in the dairy consists of two pure-bred Jersey cows, one two-year

old, and three yearling heifers ; one Holstein cow and a yearling heifer ; one Ayrshire

cow ;
twenty-four grade cows, three yearling grade heifers, and three calves. Our cows

were turned out to pasture on May 10th, the earliest since my connection with the

Department, Later, however, frosts came and destroyed the excellent jjasture, and it

never recovered from the injury, consequently we were obliged to feed mere grain and

soiling crops than usual. Some silage left over from the winter also helped through the

dry spell. Our plan is to sell or exchange dry and unprofitable cows for fresh milkers,

so as to have some fresh cows in the herd all the time, and to keep none but first class

cows for any length of time. We have had difficulty in getting our cows in calf during

the year, and two cows have aborted. We have discarded the system of watering the

cows in the stalls by means of iron troughs, as we found it impossible to keep the water

pure.

We have kept a sufficient number of pigs to consume the skim-milk and most of the

whey from the dairy. Some of these we bought, and others we raised. Our aim is to

raise the pigs needed in the dairy, but when thrifty pigs, six to eight weeks old, can be

bought from $1.25 to $1.50 apiece, as I have bought them this fall, it is a question

whether it pays to raise them or not.

Record of th2 Dairy Herd for 1895.

The following is a record of the dairy herd for 1895. As we have been buying and

selling throughout the year, the record is not complete for all cows which have been in

the herd during the year. Some were in at the commencement of the year, but were

sold for beef during the summer, as they were unprofitable. Others were bought later in

the year, and ha\e not had time to prove their worth. Under these circumstances, I

have withheld the records of all cows which have not been at the dairy for at least 200

days. We still adhere to our standard of at least 6,000 pounds of milk, or 250 pounds

of butter yearly. If a cow does not reach this standard, she must go. This makes a

good many changes necessary during the year. In time, we hope to build a dairy herd

second to none. We have a number of promising heifers from some of our best cows.

From these we shall hear later on :
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Yearly Record of Dairy Cows, ending Dec. 8tb, 1895.

Name of
cow.

Queen
Carrie ....

.Jessie ....

Jennie . .

.

BelleTemplel
Pansy

|

Annie
Birdie I

Margaret . .

.

Rebecca ....

BeUa
Patience . .

.

Star Light.

.

Dairy Queen
Nora
Fancy
Nancy
LUy
Fill-Pail ...

Mabel
Dora

Bred.

1,110 Sept.
1,140 May
1,0()5 Sept.

9(J5 Sept.
915lJuIy

l,0.J5:Feb.

935 Xov.
1,115 Feb.
1,400 Dec.
1,100
1,335
1.245
1,3G7
1,1.50

1,165

Calved.

27 Apr.
16 Mar.
20 Mar.
23

1 Apr.
2 Xov.
2: Xov.
7iAug.

22 Xov.
4: Oct.

28...
16...
14...
19...
8...
2...

7...

8...
26, '94

.June
Apr.
June
.June

24] Mar. 3....
23lFeb. 11....
24
241

1,180,

9671
l,025l

266
308
287
280
343
287
315
329

c-i

6,749
8,2.58'

7,663
7,315
4,6391

6,723
6,569
7,439,

372 10,090!

238 1 6,595
280
245
280
210
224
203
217
245
287
210
217

8,402
6,940
G,S.52

5,602
4,992
5,281
5,200
4,415

4,897
5,137

3,776

Per
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convinced, that, because of the low price of batter then prevailing, it did not pay to go
to much trouble to make or market butter, apparently forgetting that it is under just
such circumstances that the gilt-edged article proves its superiority from a financial

standpoint. *

The question of feeding calves with whey was broauhed and discussed. This, we
submit, is a feature of our Canadian dairy practice that hitherto has not received the
attention that is its due. That sour whey is useless for calf-feeding all must admit, but
we believe that sweet whey may be made the basis of a satisfactory ration. Whey is not
so badly balanced a food for young animals as some suppose, but it contains too much
water in proportion to dry matter — 93.7. Many good calves have been
raised on whey and grain rations. We would suggest the following supplement to the
whey. After a week's feeding on new milk, gradually change to sweet whey, adding
oilcake and flaxseed in equal quantities, to replace the oil and albuminoids of the milk.
At two weeks old, the calf might receive whey only, with about one-quarter pound of
flaxseed and one-quarter of oilcake to every two gallons of whey. Both should be boiled

before adding to the whey. As soon as the calf will eat grain, ground oats with bran,
oats and barley, or some like combination of grain, should be regularly supplied. Feed
always at the saine temperature, and not lower than eighty degrees Fahrenheit.

The remaining meetings held in this riding were at Sandford, Zephyr, Leaskdale^
Greenbank, Pinedale, Sunderland, Wilfrid, Oannington, Beaverton, Brechin, and Upter-
grove, fourteen in all. A sample of sweet-cream buttermilk, churned in nine minutes,
was brought us at one of these meetings, and found to contain two and seven-tenths per
cent of fat. We find that this is no isolated instance, and is but further proof of the need
of close and continued examination of the by-products, that such losses may be avoided.

There was an average attendance of about thirty in this riding. The people who
attended, showed much interest in the subject. There are few factories for the manu-
facture of either butter or cheese in this riding, but there is an inclination on the part
of many towards the establishment^ of such, were it not that they are afraid that this

branch of agriculture is likely to be overdone. At the Beaverton meeting, intense

interest was manifested in regard to the use of the Babcock milk-tester in the farm
dairy. The secretary of this riding, Mr. J. E. Gould, and the president, INIr. John
Feasby, are certainly capable of filling their respective positions satisfactorily.

Leaving Uptergrove, we drove to the little village of Dalrymple, which lies on Mud
Lake in the north-western part of Victoria County. Immense tracts of rocky plains,

Trenton limestone, cover a goodly portion of this section of Victoria, with stretches of

swampy land interspersed. These latter supply, during dry summer weather, much of

the fodder for stock. Hence rank flavored milk is not uncommon. Little corn is grown,
and not much of anything to supplement dried up pastures. Little or no attention is

paid to improving the herd, but indiscriminate breeding and quite as indiscriminate

feeding almost everywhere prevail.

About forty attended our meeting at Kirkfield, on May 30fch. Little ambition was
manifest here for dairy improvement, the majority being satisfied to take the low prices

ofi'ired by the stores. After leaving this, the northernmost meeting of this riding, we
lectured successively at Glenarm, Woodville, Oakwood, Little Britain and Lindsay, at all

of which we had most excellent meetings, the average attendance being close to sixty.

Thanks to the secretary, Mr. Keith, of Lindsay, the meetings were well advertised;

In the west riding of this county, we held meetings as follows : Cambray, Omemee,
Downey ville, Dunslord, Bobcaygeon, Fenelon Falls, Ooboconk, Kinmount, Haliburton

and Minden.

At Bobcaygeon, we met with Mr. Thurston, the genial secretary, and also a pro-

gressive farmer. At Fenelon Falls we met a gentleman who spoke very highly of his

hand Alexandra separator and said that, in his experience, a herd of six cows would pay
for the use of one. At Kinmount, a farmer was* present, who had travelled seventeen

milts to the meeting 3 he brought a sample of milk from each of his cows to be tested.
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We thought as we noted the deep interest he took in the proceedings and his careful

questioning, that if the dairymen of our more favored districts were equally zealous and
progressive, Ontario would at once o'erleap itself and stand at the forefront in this

industry. At Haliburton and Minden, we held royal meetings, about seventy-five pre-

sent at each. We remarked that in this north country milk stood higher in percentage
of fat at this season than in any other place we visited. We have asked ourselves if the
continued pasturing of the cows on the unbeaten natural grasses on the slopes and river

bottoms of this country for a series of years had anything to do with it.

Pkterboro' County.

In the west riding, the president, Mr. J. F. Davidson, and the secretary, Mr. John
A. Davidson, made arrangements for the following meetings, commencing Saturday,
June 22nd : A'entress' school house, Lakehurst, Selwyn, Lakefield, Union Hall, Ennis-
more, Temperance Hall (Smith township), Springville and Centreville. These meetings
were only moderately attended, and were without any noteworthy feature. The average
attendance did not exceed twenty.

The east riding differed little in general interest and attendance from the west. We
lectured and exhibited in Greystock, Keene, Westwood, Warsaw, Hall's Glen, Roman.
Catholic church (Douro township), school house (Douro township), and Norwood. Excep-
tion should be made from the general statement above in the case of Greystock and Hall's

Glen. These meetings were intensely intei-esting. At the latter, sixty people were present

and they were pleased to express themselves as well satisfied with the meeting, which was
doubtless due, at least in some measure, to the fact that they possessed that excellent

gift—the ppwer to question wisely and well. The rather small attendance at the east

Peterboro' meetings was due largely to the fact that haying and harvesting were in full

operation, though the secretary, Mr. J. O'Reilly, and the president, Mr. F. Birdsall, did

much to make them a success.

At the close of these meetings, the Travelling Dairy took a vacation of a couple of

weeks, while harvesting operations were in progress, after which, sending our team and
goods by rail 150 miles east, we found ourselves launched on a series of twenty-five meet-
ings in the county of Russell, commencing at Yernon on the 5th of August. This was a
fairly good meeting, owing largely to the interest taken and energy manifested by ^Ir.

D. McPnail, an Associate of the 0. A. C. Leaving Yernon, we visited successively

Osgoode, Manotic, Nolan's school house. Billings' Bridge, Champagne Settlement school

house, Cyrville school house, Taylorville, Metcalfe, Duncanville—a splendid meeting and
capable chairman—Embrun, St. Albert, Casselman, South Indian, Bearbrook Station,

Sarsfield, Navan's Corners, Daniston, Canaan, Cumberland, Rockland, Clarence Front,

Clarence Creek, The Lake, and The Brook.

At Clarence Fiont, we had a very good meeting, and lectured to a people fully

converted to the necessity of thoroughness in their profession. Mr. ShirreSs, an 0. A,
C. ex-student, supplied th^ cream and interested himself in various ways to secure a
satisfactory meeting. We are sorry that we cannot speak so favorably of the other
meetings of this county. The Farmers' Institute had not attended properly to the adver-

tising nor yet to getting a supply of «ream, which latter had been left in many cases to

the pleasure of disinterested persons ; in short, the general working up of the meetings
had been sadly neglected and resulted in a series of the worst meetings ever held by the

Travelling Dairy. We did not have the pleasure of meeting the Secretary at any of

our meetings.

Prescott County.

The 10th of September found the Travelling Dairy at Wendover, on the Ottawa
river. It was quite apparent, before many meetings were held here, that a great change
was manifest over previous arrangements. With one exception, Curran's, out of twenty-
two meetings, the cream was on hand promptly at the appointed hour, and the advertising

was done with at least fair thoroughness, due in large measure to a shrewd business
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capacity on the part of the genial and off-handed secretary of Preacott County Farmers'
Institute, Mr. Wm. McAdam, of Yankleek Hill. Every meeting, without exception,

gave evidence of the work o*f some master mind or minds. The 'president, Mr. Jonathan
Oross, of Caledonia, is a competent head to this Farmers' Institute ; a gentleman capable
and willing and, withal, a farmer of more than usually progressive tendencies. Messrs.
Cross and McAdam proved themselves men of more than ordinary executive ability, as

the marked success of the tour of the Travelling Dairy in that county abundantly
shows. But they did not stand alone. Mr. A. Evanturel, M.P.P., proved himself a
worthy and energetic seconder in the cause of dairy development. This gentleman, at

considerable trouble to himself, exercised a personal supervision over a number of the
meetings held in the county, and assisted the lecturer of the Travelling Dairy at more
than one meeting over the difficulty experienced with the dual languages of the county.
The Travelling Dairy takes this opportunity of offering to the esteemed member for

Prescott their cordial thanks for the assistance so generously rendered and the trouble

taken to make their tour a satisfactory one.

Meetings were held at the following places : Wendover, Plantagenet, Curran's,

Pendleton, St. Isidore, Fournier, Vankleek Hill (two days at exhibition here), Caledonia
Front, Caledonia Flats, St. Amour, Horse Creek, Alfred, Lefaivre, The Marsh, L'Orignal,

Henry, Hawkesbury, Chute Au Blondeau, St. Eugene, St. Anne de Prescott and Barb.

The average attendance in this county would not fall far short of forty or forty-five,

and the majority of the meetings were quite satisfactory. There are a great many, in

fact too many, cheese factories in this county, but knowledge of butter-making is not
wide. The herds are small, very small, and, after the factory closes, the product made
is so small that the people can hardly be induced to adopt the most satisfactory methods.

After our meeting at Barb, October 9th, we took train for the west and* on Friday,

October 18th, commenced work again at AUiston, SimcDe county, continuing with Lisle,

Creemore, Dunedin, Glen Huron, Duntroon, Lawrence's school house, Batteaux, Stayner,

Angus, Cookstown, Beeton, Bondhead, Croxon's Corners, Stroud, Painswick, Grenfel,

Orown Hill, Minesing, Phelpston, Craighurst, Vasey, Hobart's, Orillia, Lovering, Hawk-
stone and Severn Bridge ; twenty-seven meetings in all.

At our first meeting in this riding, we found a people thoroughly alive to their agri-

cultural interests and possessing an active and intelligent knowledge of dairying in its

varied aspects. Some fifty to sixty people were present and the meeting was character-

ized throughout by an actively questioning spirit. Mr. Applegate supplied the cream for

this meeting. He supplies milk to the town of Alliston, and, with some others, has
interested himself in the establishment of a creamery, but thus far none has been erected.

The president of the Farmers' Institute in this riding, Mr. Charles Lawrence, Colling-

wood, and the secretary, Mr. W. A. Furlong, were present at the Duntroon meeting,
and by pertinent questioning and helpful hints added much to the usefulness of the pro-

ceedings. Mr. Lawrence offered some suggestions relative to butter-making, the result

of considerable observation while judging butter at our exhibitions. A sample of milk
tested showed seven per cent, of fat. At several meetings ther^ was a general expression
of opinion that the too common practice of trading butter at the village stores is very

reprehensible and damaging to the interests of good butter-making. The meeting at

Orillia was decidedly ths best in the county, about seventy-five alert and intelligent

people being present. There was an average attendance of about forty throughout the
county.

In the course of the past season the Travelling Dairy has addressed, at one hundred
and twenty meetings, about four thousand people, made upwards of one thousand pounds
of butter, and tested about as many samples of milk. I beg leave to add that Mr. M. J.

Hume, my assistant, has done his work satisfactorily.

Obediently yours,

F. J. Sleightholm.
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V. EUROPEAN DAIRYING.

The following notes and suggestions have been made from a hurried trip to

Europe :

On my arrival in England, on the 29th of July, I proceeded at once to visit a

number of the commission houses and provision dealers in Liverpool, Manchester; and
Glasgow. The following firms in these places gave me valuable hints on the needs of

the dairy trade and I am indebted to them for their kindness and courtesy : Messrs.

Marples, Jones & Go., Geo. Fletcher, Liptons & Harrison, in Liverpool ; Fultou &
00 , of Manchester ; A. Olement ik Son, and R. & N. Davidson, of Glasgow. Other places

which I visited in Scotland were, the Kilmarnock Dairy School, and some of the leading

dairy farms in Ayrshire. The firms of Messrs. Cross at Knockdon, and Wallace at

Auchenbrain, were specially interesting, as the herds of these geatlemen are probably two
of the best in Ayrshire, that of Mr. Alexander Cross being especially good.

From Scotland, my route lay through the Midland Counties of Eagland to London,
from which place I made a number of short trips, the most important of which were to

the Rothamstead Experiment Station and to the Aylesbury Dairy Co. From London,
1 proceeded to the contient, via Harwich and the Hook of Holland, visiting the Am-
sterdam Exposition, the Edam Cheese and Cattle Fair, and the Model Dairy Farm of

North Holland at the Broek ; thence via, (J^ermany to Denmark, where most of my
time was spent in visiting creameries and dairy farms on the Island of Zealand, the

Copenhagen Milk Supply Co., and the Royal Veterinary and Agricultural College and
Experiment Station at Copenhagen.

From Copenhagen, I crossed the Sound to Sweden and called at the Agricultural

College and Experiment Station of Alnapp. I then retraced my steps to London and
went via Southampton to the Islands of Jersey and Guernsey, where some of the leading

dairy and stock farms were visited.

Wants of the Dairy Trade.

Butter. The demand seems to be for mild, fresh flavor, in all classes of dairy goods.

The Danish, Irish and Australian butters are most popular. On every hand, the good

qualities of Australian and New Zealand dairy products were spoken of; and every year

will see stronger competition from these Colonies. Dealers seem shy of Canadian butter.

The reason for this was seen in some tubs of Canadian butter which I tried in one of the

warehouses. It was " greasy," and " off " in flavor. It also had what is more objection-

able, a " woody " flavor. This " woody " flivor is due to the fact that the tubs were not

properly prepared. Another objection was that it had too much salt in it for the English

trade. On the morning of my visit, a buyer tried to empty the butter out of one of the

tubs, but could not, and consequently did not buy. All butter packages should be lined

with parchment paper or cloth, in order to protest the butter from the wood, and also to

facililate the " stripping " of it.

The British market desires butter with less coloring, less salt, and less water in it

than the average butter sent from Canada. In addition, it must be clean and good in

the flavor, which is the most important quality.

Mr. Davidson, of Glasgow, had experiments made with different quantities of salt in

Australian butter, and found three per cent, (one-half ounce to the pound) about right. Five
per cent, be found was too much.

"There is a good demand for tinned butter, wherever it is hot," said Mr. Harrison,

of Red Cross Street, Liverpool, who does about fifty per cent, of this trade. The process is

the opposite of canning fruit, as the butter must be of extra quality and packed at low
temperatures. The apparatus is expensive and great care and cleanliness are required to

produce a good article.
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Cheese. " Canadian cheese is all right," said nearly all the dealers with whom I

talked. One merchant remarked that our spring cheese might have a little more moisture

in it, in order to be ready to eat a little more quickly. Some fault was found with the

boxing, as many of the boxes are badly broken when they reach English warehouses.

The cause for this, in many cases, is rough handling in loading or unloading from the

steamer. At Quebec, I noticed that many times the lids and scale-boards flew off the

boxes as they were put on the steamer. The lids were returned, but not the scale-

boards.

Mr. Davidson was in favor of branding the date of manufacture on cheese. He re-

marked, " while many times it might be to my advantage not to have the date on the

cheese, yet for the sake of honesty and square dealing, I consider it would be better to

have the date on the cheese." The effect, in his opinion, would be to lower the price of

early cheese and raise tiie price of Septembers. At present September cheese do not

bring their full value, because dealers are aware that large quantities of Jane and July

cheese ai-e stored, awaiting a rise in the markets.

Baco7i. For bacon that is mild in flavor, with fat firm, lean parts mellow, and no

salt on the outside, there is a good demand. Mr. Tulton, Lancaster Avenue, Man-
chester, told me that some brands of Canadian bacon were equal to the Danish, while

others were so inferior that he could scarcely sell them at all—one lot actually brought

him loss of customers, as it was too strong and too salt. There would seem to ba room

for a good ti-ade in this branch of the dairy business at remunerative prices. The firm

of Tulton ik Co. recommends the sending of shipments forward regularly and in not too

large quantities at a time. Danish bacon is shipped in linen sacks and has the appear-

ance of fresh meat, slightly cured. "See! that is what we want," said Mr. Tulton,

pointing to a dray load of Danish bacon, which was being unloaded at his warehouse ,

and he ripped open one of the sacks to show me how mild and pleasant this class of meat

is, which comes in regularly from Danish bacon curing establishments. "Compare that

with this," said he, pointing to some hard, salt Canadian, which ho had hanging near by^
*' and you will see why my trade prefers the former."

How THESE Wants are supplied by some European Dairy Countries.

Dairi/ Farming. In Scotland, cheese are manufactured chiefly by women in private

dairies. The Dairy School at Kilmarnock is doing good work in assisting Scotch farmers

to make a better quality of cheese and butter. It was a pleasure to find a Canadian, Mr.

Drummond, in charge of the work. The system of cheese-making taught in the school

and practiced on these Scotch farms is essentially Canadian.

The pastures of Scotland, and in fact of all northern Europe, where I went, are such

as Canadian dairymen may well envy. No doubt this is largely due to climate ;
but I am

satisfied that if a greater variety of grasses and clovers were used in seeding down and

more seed to the acre were sown, it would result in an improvement of our pastures. Mr.

"Wallace, of Auchenbrain, uses the following when seeding to grass : one and a half bushels

of perennial rye grass, eight pounds timothy, two pounds tall fescue, two pounds meadow

fescue, three pounds meadow foxtail, four pounds perennial red clover, and three pounds

white clover per acre. He top-dresses pasture laud with bone meal and fine barnyard

manure. In North Holland, where I saw perhaps the best pastures, the farmers alsa

top-dress grass land as often as possible. The grass is natural, and much of the land is

never plowed.

In Denmark and Sweden, the farming resembles that of Ontario in many ways
;
but

these and other European countries are very much behind in machinery and rapid methods

of doing work. Here one sees the cradle still in use for cutting the harvest. In one

field 1 saw fifteen cradlers at work. Yery few reapers are used.

The rotation on Lenchenfeld farm, near Kallandborg, in Denmark, is : (1) bare fal-

low, (2) wheat, (3) barley, (4) mangels and potatoes, (5) barley, (6) oats, (7) hay, (8)

pasture.
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On the islands of Jersey and Guernsty, where the most intensive farming is followed

—as is found necessary in order to pay the high rents (£5 to £10—S25 to $50 per acre

yearly)—they grow two or three crops on the land each year. The first crop is potatoes,

and the second (in the same year) is roots, parsnips, or barley. Three crops of hay are

quite common. Lucerne clover is largely sown for pasture and soiling crops. All liquid

manure is gathered in tanks and sprinkled on the grass land at proper times. A great

deal of guano and other artificial fertilizers is used. The a,verage size of a farm is fifteen

to twenty acres ; but on such a farm a great deal of stock is kept. The farm of Mr. Bell,

at La Eocque, Jersey, consists of thirty-two acres, on which he kept the following at the

time of my visit : three horses, sixteen cows, sixteen heifers and calves, two bulls and
thirty-six pigs. He buys no feed except some bran and dairy cake. He and his son

manage the farm, but they keep five men all the year round and have extra help in the

potato season. On this farm I saw the two first-prize cows in the butter test at the

Royal Agricultural Fair, in the spring of 1895. One of these cows made three pounds
four and a half ounces of butter in twenty-four hours on the fair grounds^ and the other

made three pounds in the same time.

The rotation on this farm is somewhat as follows : Grass is grown so long as it is

good. Then the land is plowed and potatoes are planted, which are followed by mangels,

carrots or parsnips. Next year wheat is sown, and the land is seeded down after harvest.

Sometimes roots are grown two years in succession by changing the places. Thus a field

might be in three strips, with mangolds in one, carrots in another, and parsnips in

another ; and by sowing mangolds on the carrot ground of the previous year, and changing

them in this way, roots are grown two years in succession.

Dairy Cattle. I made it a point to visit the homes and some of the best herds of the

four leading dairy breeds of Ontario, viz., Ayrshire, Holsteio, Jersey and Guernsey.

The Ayrshires. A leading breeder of Ayrshires informed me that many Cana-
dians and Americans are making a mistake in importing yearling and two-year-old prize

winners, as the animals are almost always a failure as milkers. So much is the show-
ring injuring the milking qualities of the Ayrshire, that he maintained that there are two
distinct breeds (types) of the Ayrshire—one for showing purposes and one for producing
milk in paying quantities. The light color with patches or spots of red is the common
color, though many ai'e dark, and some a dark red with white spots. Whether in the

valley, on the gentle slopes, or climbing the steep hillsides of Ayrshire, the native cow,

with medium-sized body, agile step, and square, good-sized udder, if properly bred and fed,

is essentially a dairy animal. Breeders are endeavoring to remedy the defect of short

teats.

The Holstein. The Holstein at home has abundance of grass in summer time-

She remains in the stable for six months and in the fields for six months of the year-

During summer her drink is the water of the Zuyder Zee (salt), mixed with the rainwater
that falls on the fields—the two kinds of water being confined in ditches, whence the

mixture is dipped into wooden tubs for the cattle.

I saw a few Holsteins red and white in color, though black and white is more common.
At the Edam fair there seemed to be a tendency to the " beef form" in many of the cows,

and they lacked the large udders which are characteristic of the best of these cattle in

Canada. Prizes were given for fat cows and fat steers. This I judge a mistake in any dairy

breed.

The Jersey. The home of the Jersey is a beautiful place in summer. The excel-

lent roads, arched over by ivy-twined elms, the well kept farms, the flowers and the fruit in

profusion, and the creamy cows tethered in the fields, or grazing at will in the walled-in pas-

ture, or else roaming over the rocky hills and sandy shore of the north-west coast, make a

pleasant picture for the traveller as he rides along on the paragon car, in the lumbering
bus, or on the steam track, that has a wooden gate across it at every level road crossing, to

prevent harm to foot or wagon travellers, which gate the station agent runs down to open
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for the train to pass through every half hour. Both French and English are spoken ; and
most of the names smack of the French, though the people are very loyal to Great Britain.

I was told that you cannot insult a Jerseyman more than by calling him a Frenchman.

In size, the Jersey at home is not quite so large as her progeny in America ; but her
udder is better developed and her bone finer, as a rule. There appears to be nothing super-

fluous about her. She is an almost perfect machine for turning feed into rich milk. The
light, creamy color seems to be the favorite among the cows, though some have patches of

light color, and a few are dark—almost black. The bulls are chiefly dark colored on the

sides and joints, with squirrel-colored top and under side. A few are yellow.

In addition to seeing some of the best Jerseys on the farms, I was fortunate in being on
the island at the date of the autumn fair of the Royal Agricultural Society, when the best

cattle on the island, including cows, bulls, heifers and calves, were on exhibition.

The Guernsey The island of Guernsey is not so large, nor so well cultivated, as Jer-

sey. The farmers are embarking largely in glass-house fruit culture, and dairy farming
is not carried on so extensively as formerly. Butter is imported from Jersey. The herds

of Messrs. De Garis and Le Prevost, in Bastel Parish, have captured most of the Queen's
prizes since their inauguration in 1889. While driving to these places from St. Peter's

Port, the chief town, I saw some cows that were almost black and white in color and a few
of a brindle shade. The dark color is not liked, and Mr. Le Prevost oflFers one pound (So)

for every black hair found on the cattle of his herd. The fawn and white, light red and white,

or light red, are the favorite colors.

These cattle are large and handsome, with large udders and well-developed milk veins,

and have every appearance of being healthy and good milkers. The bulls are kept in the

stable, and the cows are tethered in the field, where the best milkers are milked three times

a day. I have not seen in Canada such representatives of the Guernsey breed as may be

seen on these farms.

Danish and Swedish Cattle.

There are two breeds of dairy cattle in Denmark, the Red Danish and the Jutland
breed. The former are considered best for the dairy ; but of those I saw there is nothing

particular to note. Their records are nothing extraordinary, and it is doubtful if their dairy

qualities are equal to those of the four breeds mentioned above. The cows are mostly

tethered in the field, though some practice herding. One man and a boy herd as many as

1 30 cows, except in harvest, when an extra boy is needed. Milking three times a day, and
usually in the field, is quite common.

In Southern Sweden the Holstein is the dairy cow. A few Ayrshires and Jerseys are

also found in the dairy herds. In the Station dairy herd at Alnapp, which consists of 200
cows, there were a number of Shorthorns in addition to those mentioned.

Methods of Breeding, Feeding and Caring for Cattle and Swine.

Breeding. Ayrshires, Holsteins and Guernseys are bred to drop their first calves at

from two and a half to three years old—Jerseys at about two years or under. Cows are

usually dry one or two months in the year. Calves are raised on skim-milk, meal and hay,

or pasture, after having been fed for two or three weeks on whole milk. In Jersey and
Guernsey in-breeding is quite common. One Guernsey breeder adopts the plan of going to

the opposite side of the island when he desires to introduce fresh blood into his herd, while

his neighbor in the same parish keeps three or four families on his farm and
does not use any blood outside of these. Both have excellent stock. The eflfect of breeding

young, on size, is seen in the Jersey, the smallest of the four dairy breeds. When the heifers

do not drop their first calves until they are two and a half to three years of age the breeds

are larger.

Feeding. During summer the main dependence of European dairies for feed is grass.

In Jersey the farmers buy " grass mixtures " from reliable seedsmen ; and this plan has

given good results. Instead of cutting the green feed and carrying it to the stable, the cows
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do their own mowing and carrying. I saw cows tethered in lucerne clover from two to

three feet high, and when a circle of fifteen to twenty feet was mown they were moved to a

new plot. With cows accustomed to the rope and pin, the labor of moving them twice a day

is less than that of cutting and carting the feed to the stable ; and the waste is no greater.

Most farmers tether with a light chain fastened about the horns, to which is attached a long

rope by means of a swivel. This prevents twisting, and the chain does not shrink with the

wet like a rope. A few feed grain, bran or oilcake in summer ; but this is not common.

The winter ration in Scotland is hay and bean meal. Cows drink at a trough outside.

Mr. Van Wiltenburg, in North Holland, feeds four pounds of oilcake to each cow daily in

winter, and as much hay as she will eat. Water is supplied in the stable, and cows do not

go out at all during the winter. Strings from the ceiling, with a piece of leather attached

to the tail in such a way as to keep the cows' tails out of the dirt in the gutter, seemed like

a good device for keeping cows clean.

Mr. P. Holm, in Denmark, feeds hay, mangolds, cotton cake and oats in winter, while

a Jersey winter ration is composed of hay, roots, meal and dairy cake (a mixture of various

oil- cakes and concentrated foods bought from dealers).

Most of the stables I saw were built of stone, having stone floors with a drop behind

the cows, and mangers made of hollowed stone. Some stables had no mangers whatever.

Cattle were fed on the floor where they stood. The location and arrangement of the

stables appear to be such that as little land as possible is used to hold them, and for this

reason the sanitary adjustments are not the best, as in some cases the owner steps from

bed into the kitchen and from the kitchen into the stable. In many places one roof

covers stable and the house. This may be all right where the stables are kept extra

clean, such as some I saw that were scrubbed out every day. In one place in Holland,

carpets were laid on the floor of the stable and lace curtains were on the windows ; but

on some farms the house was too near the stable for good health. In Scotland, the cows

are uf-ually milked in the stable. In one stable I saw the "Murchland" milking machine

in use ; and in another, the " Thistle." Both appeared to be satisfying the farmers, as

they saved time and labor, especially experienced help, such as is necessary for hand-

milking. Stables are usually whitewashed. All liquid manure is saved for grass land.

Stvine. Some things which have no doubt gained for Danish bacon its good reputa-

tion, are :

1. The pigs (chiefly Yorkshire grades) are long and lean when sold to the slaughter

establishments, where they are graded into Nos. 1 and 2. No. 1 hogs are long and lean,

and weigh from 170 to 1 80 pounds. Many of the slaughter houses are co-operative

—

owned and managed by farmers.

2. The swine are fed on lean-producing foods, and foods which give a mellow, lean,

and firm fat. Green-cut clover, mixed with meal for twenty four hours before feeding, is a

common ration in summer. When the pigs are young they receive a greater proportion of

cut clover, and as they increase in size the proportion of meal is increased. This, together

with skim-milk, is the bacon food of Denmark. Sows raise five litters in two years.

They are given plenty of exercise to keep them strong and vigorous. Pigs are weaned at

six to eight weeks of age.

In the Channel Islands, Jersey Kale, a plant peculiar to these islands and to the

north of France, is the green food of pigs. This Kale or cabbage grows to a large height

(eighteen feet sometimes, though five or six feet is more common), and the stem is covered

with large leaves which may be plucked several times during the year. At the time of

my visit in August, I saw a patch that had been plucked four times this year, and still

had a heavy crop of leaves, which would give three or four more pickings before Decem-
bei, when the plants go to seed and all the straight stalks are sold to dealers who make
walking sticks of them.

Scotch hogs are imported from Ireland as " stores " and fattened on whey and meal.

While it is the farmer's duty to furnish the right kind of pig, properly fed, of the

right weight, it is the duty of the bacon curers to prepare these hogs in the very be.-t

manner for market.
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Manufacturing Cheese and Butter.

Cheese-making. As already stated, we have little to learn from Europeans as to

methods of making Oheddar cheese ; but in the matter of cleanliness, tidiness and careful

handling of the milk, so as to prevent bad flavors, we might learn a few things.

In " fancy " cheese-making, we have nearly everything to learn. I see no reason

why we cannot produce nearly all the fancy cheese that is now imported. In the vicinity

of Guelph, Stiltons are now made, which nearly, if not quite, equal the best English

make. The Edam and Gouda might also be made in private dairies. The following is

an outline of Edam cheese-making as practised on a Dutch farm :

The cows are milked at 3.30 morning and evening, and the fresh, warm milk is put

at once (twice a day) into a tin-lined tub, holding about 200 quarts of milk. Two tea-

spoonsful of rennet are added, and when the milk is thickened, it is cut fine with a wire

breaker and the whey run off. The curd is then put into the moulds by hand and after-

wards pressed for three hours in a press which gives continuous pressure. The cheese

are then placed in the salting mould, and dry salt rubbed on the outside for three days.

Then they are put into brine for one day, and next put on the shelves to cure. These
shelves have hollow, round places for the cheese, which helps to mould them into the ball

shape peculiar to Edams. Some are dipped in puiple coloring matter. They are ready

to ship in two or three weeks and weigh three or four pounds each. As cheese is made
only in the summer months, when the cows are on grass, the stable is frequently the

curing room.

Butter-making. I shall not mention the details as practiced in each country, because

they are very similar to our own in many things, but simply point out the characteristics

of the Channel Islands and Danish methods.

In the former places, the small shallow pan, and old fashioned earthenware crocks

and pans are still in common use for creaming milk. Some few have separators. The
cream is not cooled after skimming, as cold water is scarce and ice is expensive. Hence
butter is often very soft in hot weather. The cream is ripened and churned in barrel

churns twice a week. In hot weather the cream becomes very sour ; but this is remedied

by repeated washings, which remove much of the acid and curd. For the English

markets, little or no salt is used. The butter is worked with a hand roller-worker

and made up by hand into round pound, and half-pound, prints. Each print of butter is

required to have the name of the maker stamped on it. For local trade, each print is

sent to market on a cabbage leaf. This butter sells for one shilling and sixpence to two
shillings per pound (36 to 48 cents).

In Denmark, the creameries are largely supplanting pi-ivate dairies. Most of the

former are co-operative—owned and managed by the farmers. The company usually

hires a " manager," who is responsible for the business, and for the quality of butter pro-

duced. So far as I can judge the reputation of Danish butter is due to :

1. The good quality (flavor, etc.) of the milk used in making the butter.

2. The almost universal use of the cream separator.

3. The pasteurising of the cream and the use of cultures in many of the creameries

and dairies. Cultures are bought from dealers and added to sterilized milk. Some keep

two sets of starts or fermenters on hand all the time so that if one goes wrong the other

is likely to be all right. From five to fifteen per cent, of the starter is added to the

cream sixteen to twenty hours before churning.

4. Little or no washing of the butter, as but a small quantity of water is added to

the butter when it " breaks," and after further churning it is dipped out of the butter-

milk by means of hair sieves.

5. The use of a small percentage of salt (three) which suits the English taste.

6. The removal of the excess of moisture by working two or three times. This

result, I judge, might be better attained by using a centrifugal butter dryer, such as I

saw in England.
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7. The use of a package lined with paper, and of a style which suits the British

market.

8. The shipment of the butter to market as soon as possible after it is made—once
a week on the average ; and there is now an agitation in favor of shipping twice a week.
Provision is not made in the creameries for storing any quantity cf butter.

9. The intelligent use made of the instruction and help furnished to dairymen by
the Governaient through the dairy instructors, and the work done by the Royal Agricul-

tural Experiment Station, especially the chemical department. I shall refer to this work
more in particular.

Butter Exhibitions at the Experiment Station.

Six years ago the chemical division of the Royal Experiment Station at Copen-
hagen, began what are known as dairy exhibitions. The chirf cause for these was the
-fact that in Eoglard the cry was raised that Danish butter was adulterated with
^ater. Another cause was. that many of the wholesalers of bucter complained of the

large loss in weight through leakage of brine and recouped themselves by demanding extra
weight of butter in the packages. To settle the question as to what percentage of water
is contained in Danish butter, to see what is the actual loss in leakage of brine, and to

get the criticism of expert judges, these exhibitions were started and have resulted in

much good to the butter industry cf the country.

Some of the chief facts gleaned on these and other points, I obtained through the
kindness of Dr. Emil Holm, one of the chemists at the station. I submit them for the
benefit of Canadian butter-makers.

About twenty exhibitions are held each year and from eighty to ninety samplps are
collected for each. The manner of securing samples is as follows : The station has a
map of the country, with all the creameries and dairies located, which agree to send in
samples of the butter on hand whenever requested. About one-half of the creameries and
large dairies co-operate in this work. Dr. Holm informed me that they could call in

€00 in two days if necessary. When a wholesaler gets a lot of butter from a creamery
or dairy that is not first-class, the fact is reported to the laboratory, and a day or two
before it is intended to hold an exhibition, all such, and perhaps others, are telegraphed
to send a sample of the butter on hand, which is done as a matter of honor. (This
butter is bought by the Government, and when the judging and experimenting is com-
pleted it is sold. The yearly appropriation for this work is 30,000 kroners—about
^7,500.)

On arrival at the station properly marked, so that the owners are known to the
chemists, the casks of butter are placed in cold rooms and a numbered can put over each
so that the judges know the saaiples by numbers only.

Under each cask is a pan so arranged that it catches all the brine that leaks from
the butter, and this is carefully weighed. On the day appointed, the samples are
divided into three separate rooms, and three sets of judges (three men in each set) with
corn slippers on their feet, and the ability to tell good butter by smelling, . examine
each cask of butter carefully and give a written report to the laboratory. Thus, three
separate nports are obtained of each cask of butter, which reports are sent to the owners
the evening of the day on which they are judged. Samples are also taken from each
tub to determine the amount of moisture, and the result of this is also forwarded t o
the dairymen owning the butter. Samples from the poorest dairies will be asked for a t

the next exhibition. As a result of this, and of the work done by the instructors who
are sent wherever needed, but especially to the dairies and creameries producing the
poorest butter, the quality of the butter has been known to improve about seventy
five per cent, in one month, or from one exhibition to another. This is the kind o"**

work that t^lls for improvement in any article of manufacture.
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The average percentage of moisture is seen in the table :

In 1891 Danish butter contained 14 57 per cent, water.

Jn 1892 " " 14 57 " "

In 1893 «' " 14.24

In 1894 '« « 13.83 '«
"

The average percentagpi of moisture has decreased nearly three-quarters of one per

cent, in four years. The average percentage of moisture found in 4,458 samples during

the past five years is 14.32. Two samples contained from 9 to 9-9 per cent.; 1,250

samples ranged from 14 to 14.9 per cent,, and eight samples had from 19 to 19.9 per

cent, of water. There were others ranging between the maximum and minimum, but
these 1 have omitted to save space. The chemist informed me that the average per-

centage of water in Danish butter is decreasing all the time. This is being done to

meet the demand for butter containing less water. In England it is talked of branding

all butter with more than sixteen per cent, of water in it as adulterated. The English

consumer realises that water at one shilling a pound is rather expensive.

In former years the winter butter contained much more water than the summer
make, and also leaked more brine. Now, there is not so much difference. Six years ago»

out of 1,419 casks of summer butter examined, 140, or ten per cent . leaked. Of winter

butter, 362 casks (twenty percent.) leaked, out of 1,751 tested. The table shows the

decrease by years :
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Milk Supply for Cities.

In London, England, the Aylesbury Dairy Co. is one of the largest concerns of the

kind in the world. They have beautiful premises at St. Petersburg Place ; but a call

there resulted in my gaining the information that, "it is strictly against the rules to

allow strangers in the place without an order from the president" (who was away for six

months and I could not await his return), " or from the secretary," who was also out of

town indefinitely. I had the privilege, however, of seeing two large men in blue clothes,

yards of braid, and brass buttons, whose duties appeared to be to see that no one should

enter the door or climb up any other way, without a permit. Two ladies in the office

seemed to be also under their protecting care.

The Milk Supply Co. of Copenhagen was more courteous ; and I am under obligation

to Dr. Borsh, the president, and his good Scotch lady, who very kindly showed me over

the premises and explained the workings at an hour when they would probably have
otherwise been resting at home, as from nine to eleven or twelve o'clock at night is the

best time to see the work go on.

This is a model institution and no other city in the world has the same care exer-

cised over its milk supply. Some, or all of its features might well be copied by Canadian
cities. A full description would take too much time and space, besides it has been fully

writen up in several pamphlets which may be easily obtained. I shall mention but a
few of its leading features.

1. All herds of cows supplying milk to the company are under the strict supervision

of veterinary surgeons, and no unhealthy cow's milk is sent to the city. If an animal
becomes sick from any cause, the milk is paid for as usual until she becomes better or is

taken from the herd, thus there is no temptation to dodge the rules. If contagious

disease breaks out in the family, no exposed person is allowed to come near the milk ; and,

if a serious case occurs, the milk is not sent, but paid for as usual, if the party complies
with the regulations as to notifying the company,

2. The feeding and management of the cows is so regulated by written contract and
overlooked by expert dairymaids, that it is difficult for a bad taste or taint to get into the

milk. The following foods are prohibited :
" Brewers' grains, and all similar refuse from

distilleries, turnips, rutabagas and tops. Oilcake, carrots, sugar beets, and mangels
are permitted, up to one-half bushel per cow, but only when at least seven pounds of corn,

bran, or cake are given along with them. Cows supplying infants' milk may get carrots,

but never more than one quarter bushel per head. Rape seedcake is the only oil-cake which
may be used ; one and one-half pounds is the furthest limit of this, along with at least five

pounds of meal and bran. Infant milk cows must not receive any cake. Stall feeding in

summer is not permitted. The cows must be fed in the open air, upon clover and grass.

Vetches are forbidden. In autumn, the cows have to be clipped on the udder, tail, and
hind quarters before being taken in. The milk of cows newly calved must be withheld
for twelve days after calving and must not be less than three quarts per day."

The above are only a few of the rules in reference to care and feeding.

3. Great cleanliness is exacted during milking. The milk must be strained through
a wire sieve, covered with a clean woolen cloth. Immediately after milking, and during
all seasons of the year, the milk must be cooled down with ice water to forty degrees
Fahrenheit. Thirty pounds of ice must be kept in stock for every 100 pounds of milk
produced.

4. On arrival at Copenhagen (about nine p.m.) the milk is weighed and sampled for

testing. Expert tasters (women) examine each can, and if anything is found wrong, the
party is notified by wire in the morning.

5. All milk is filtered through sand filters, which remove all impurities. A specialty

is made of milk for infants. This milk is bottled and sealed, that persons may know
that it is pure. Pasteurised milk, cream of two grades, and skim-milk containing about
one per cent, of fat, are also sold. Very poor people are given milk free, as the object of

the company is to supply pure milk to the people, and not to make money.
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6. Surplus milk is made into butter, which is packed in earthenware jars and sold at

a moderate price.

7. All bottles, cans, filters, etc., are sterilized with live steam after each using. The
most perfect order, discipline and cleanliness prevails. Women in white dresses, caps and
aprons, do the bottling.

8. The city is divided into forty districts, and each district has a van for distributing

the milk. Some hand vans stand on the street, and people come for their supplies. In
addition, the company has eight hospital vans for carrying milk to public institutions.

Lessons for Canadia>j Dairymen.

1. We should endeavor to lessen the eflfects of summer drouths by providing better-

pasture and more soiling crops. This may be done by using more seed, and a greater

variety, especially of deep-rooted plants, such as lucerne. This, with pease and oats, corn,

bran, and some cake would increase the returns from our cows.

2. More labor wisely directed, would enable us to grow two crops each year on some
land, and in some portions of the Province. This would mean the use of a greater 'depth

of soil and of more fertilizing material. The Jersey farmer plows twelve to fourteen

inches deep, and uses large quantities of sea-weed and artificial manures, in addition to

all the farmyard manure obtainable.

3. The wants of the markets of the world should be more closely studied, not forget-

ting the home markets. Endeavor to supply these in the very best manner possible and in

the cheapest way, consistent with good quality.

4. At the present time Canadian cheese has a good reputation in the British

markets, but continued care and improved quality are necessary to enable us to hold our

place, as competition is very keen and it is becoming more difficult each year to sell goods

of inferior quality.

The practice of storing cheese in ioe-honses will eventually (if it is not doing so now)
hurt our cheese trade. There are few cheese that reach the consumer across the ocean

too green, and the storing of early cheese results in their becoming over-ripe in many
cases. There is less demand each year for strong dairy products. They must be mild in

flavor.

5. The best Canadian butter when first made is as good as any butter produced in

Europe (with the possible exception of salt and color for British taste), and the problem

we have to solve is, to have all our butter equal to tlie best and to get it on the market
within tivo or three weeks after is is made.

6. The best Canadian bacon is equal to anything offered in the market, and by pay-

ing attention to the breeding and feeding of hogs, and by brushing up some of our curers,

we may have our full share of the bacon trade.

7. Our best dairying cattle, stables, utensils, and methods of manufacturing are

equal or superior to those in European dairies, with, perhaps, a few exceptions noted.

Canadian dairymen, as a class, considering their opportunities and experience, are the

equals or superiors of dairymen in the Old Land. We need not be discouraged, as we are

on the right track and bound to win our share of the world's trade in eatables,

European dairymen are becoming alarmed at the quantity and quality of dairy products

sent from the British colonies, and as a consequence are somewhat reluctant to let us into

any secrets of the trade which they may possess. We, on the other hand, give our know-
ledge freely to the world.

Suggestions.

L We need some distinctly Canadian packages for our first-class dairy products.

All that there is in a name, is associated with the package in the eyes of a Britisher. If

we had a cheese box or style of cheese different from that of any other country in the

world, it would result in a higher price for our cheese. The same is true of a package for
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butter or a method of marketing bacon, provided the quality is extra in all cases-

At present, little or no distinction is made between Canadian and American
goods. Our cheese is made in the same style and marketed in the same kind of a box,
while our butter is shipped in tubs, casks, square boxes, etc., which is probably well at

present, but which would not do for a country producing a really fine article. We are
slavish imitators in the matter of packages, and I would suggest a handsome prize for the
best original Canadian cheese, butter and bacon packages, and that if found suitable, we
adopt them for our export trade. It would be ahead of brands, which are very easily

removed, and, besides, it would strike the eye of the purchaser without requiring him to

hunt up a mark,

2. There is room for the development of dairy trade in the following branches :

(a) In tinned butter, for export to warm countries and for use on board ships.

(b) In the cold process of condensing milk, and the freezing of milk, for ship use in

summer.

(c) In the manufacture of fancy eheese for home markets.

(d) In the supplying of Cheddar cheese to countries where it is little known, or
where butter is made a specialty and fancy cheese are imported at a high price.

3. Pressure might be brought to bear on the Imperial Government to prohibit or
restrict the sale of margarine and all butter imitations, '• filled " cheese, and such like,

wh ch would open up a market for large quantities of pure cow products, that is now
glutted with vile imitations. A dealer in Glasgow assured me that if the Colonial Gov-
ernments would act in this matter, in his opinion, it would result in the prevention of the
Sd,le of this cheap stuff which nobody wants, but which is thrust before the people on
every hand.

4. Something in the nature of " dairy exhibitions " of both cheese and butter might
be profitably undertaken. To some central point or points, samples of goods might be for-

warded from our cheese factories and creameries, where they^ could be judged by experts
and the results sent to the owners. This done once a month would result in much good.
Samples might also be taken for chemical analysis and the proportion of the most impor-
tant constituents determined. At present, we do not know the percentage composition of

Canadian cheese and butter.

In addition, the system of instruction in our creameries might be perfected. It
is impossible for one man to give proper instruction to all the creameries in Ontario.

With the hope that the foregoing may be of benefit to Ontario farmers and
dairymen, this brief report is respectfully submitted.

VI. MISCELLANEOUS DAIRY NOTES AND EXPERIMENTS.

Meetings Attended in 1895.

In addition to mv work at the College, I have attended meetings and given
addresses at the following places : Gananoque (Eastern Dairymen's Association),
Kingston, Chesley (Creameries' Association), Stratford (Western Dairymen's Associa-
tion), St. Thomas, Simcoe and Kincardine (branch meetings of Western Dairy-
men's Association), New Dundee, Cheltenham, Tottenham, Glen Huron, Erin
Mount Forest, Fergus, Elora, Freelton, Listowel, Millbank, Shakespeare, Rockwood,
Oampbellville, Arkell, Brockville, Sandwich South, Sarnia, Alvinston and Beachburo.
These places cover a good portion of the Province, located, as the}^ are, some in the
extreme west and some in the east, and comprising the counties of Renfrew, Leeds
frontenac. Peel, Simcoe, Halton, Wellington, Waterloo, Perth, Bruce, Elgin, Norfolk
Essex, and Lambton.
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The superintendent of Farmers' Institutes also arranged a series of Farmers'
Institute meetings, which I attended in December, at the following places : Perth,

Smith's Falls, Merrickville, North Gower, Manotick, Metcalfe, Almonte, Pakenham,
Renfrew, Oobden, Westmeath, Stella, and Emerald, comprising the counties of Lanark,
Grenville, Oarleton, Russell, Renfrew and Amherst Island. These make altogether some
forty meetings which I have attended during the year.

Souring Cream with Acids.

During the month of May, three experiments were made with hydrochloric

acid added to sweet cream. At each trial, a sample of the sweet cream was
churned at the same time. The first experiment was made by adding one c.c. of

hydrochloric acid to eight ounces of sweet cream, which was churned in a quart bottle in

the oil test churn. Both the acid cream and the sweet cream churned in thirty-five

minutes. The second trial was made by heating the cr^am to one hundred and fifty

degrees F. for ten minutes and then cooling it to fifty degrees F. Two c.c. of hydro-

chloric acid were added and the butter came in twenty-three minutes, while the sweet

cream, without acid required twenty-five minutes for churning To a third sample of the

same kind of cream {i e., cream that has been heated and cooled) was added five c.c. of

vinegar, and the sample churned in twenty minutes. At the third trial, three c.c. of the

acid were added to one sample, and ten c.c. of vinegar to another, and a third sample was
churned sweet. The hydrochloric acid sample churned in ten minutes, the vinegar

sample in seventeen minutes, and the sweet cream from the separator in twelve minutes.

All the butter made from cream to which hydrochloric acid had been added, had a

smell resembling that of rotten eggs. The vinegar samples had a vinegar flavor. There
would seem to be nothing in the addition of these acids to cream to aid in the production

of good butter.

Low Percentages of Fat ix the Milk of 1895.

From many parts of Ontario, come complaints that the milk has been testing very

low in fat during the past season. We have had several cans of milk in our own dairy

that have also tested very low. We had ten can? that tested below three per cent, dur-

ing August, September and October. One sample went as low as 2.3 per cent, of fat,

with a lactometer reading of 29.5 and 7.95 per cent, of solids not fat. Others ranged

from 2.4 to 2.9 per cent, of fat and 8.1 to 8.65 per cent, of solids not fat.

This shows the possibility of milk, as it comes from the cow, testing below three

per cent, of fat and below 8.5 per cent, of solids not fat, and emphasizes the fact that

inspectors and others who prosecute patrons for watering and skimming milk, should, as

a rule, make some sort of test, before entering an action against a person for tampering

with his milk. The simple fact of the milk testing low one morning at the factory, is not,

to my mind, evidence sufficient to establish guilt. A sample should be taken night and
morning, from the suspected cow's milk, after the suspicious test has been made. This

compared with the sample or samples tested at the factory, is far more satisfactory to

my mind and lessens the danger of throwing suspicion on innocent persons.

Loss OF Milk ix Weight from Standing Over Night in Cans.

A patron of a cheese factory propounded the question as to what loss in weight

occurred from allowing milk to stand over night in the cms. We were unable to answer

the question ; so made a number of tests to ascertain the truth in the matter. These

tests (twenty-four in all) were made during the summer. Sometimes the cans were set

outside the dairy, sometimes in a cool room in the basement of the dairy building and
sometimes in water. The milk was carefully weighed in the evening and again in the

morning. Samples for the Babcock tester were also taken from sixteen different cans.
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The results showed a shrinkage in weight of from 1,761 pounds to 1,753| pounds, that

is, seven and a quarter pounds in the whole twenty-four trials. The average percentage
of fat in the milk in the evening was 3.675, and in the morning it was 3.653, or practically

the same thing, showing that milk will test the same in the morning as it did the previous

evening

—

if none of th", cream has been removed, and the milk has been properly cared for, so

that the cream may be thoroughly mixed loith the milk again, in order to get a fair sample.

Whey Butter.

On May 6th, we ran 780 pounds of whey containing 0.2 per cent, fat through
the No. 3 Alexandra separator. The temperature for separating was ninety-one degrees

to ninety-two degrees, as it was taken as soon as possible after being dipped. It took

twenty-five minutes to run it through the first time ; but, owing to the fact that the
" cream " was so thin (only 2.0 per cent, of fat), we put it through a second time, occu-

pying ten minutes more. Finally we got six pounds of cream, testing 20.1 per cent.

of fat. This cream was cooled ; the next day it was churned at a temperature of fifty-nine

degrees ; and the product was found to be one and a quarter pounds of very good butter.

In grain and body it was not quite up to the mark, but otherwise it was very fair.

When butter is scarce and dear, it may pay to separate the cream from the whey
and churn it ; but it would not pay at present prices.

Cestrifugal Drying of Curds.

Some experiments were made with a centrifugal curd dryer. "We had no special

machine for the purpose, but got a tinsmith to make a perforated pan to be attached

to a Babcock tester. Our trials did not indicate any special value in the process. Irr

the case of quick-working curds, where it is necessary to get the excess of moisture

quickly and thoroughly removed, it might be of advantage to have a mashine, some-

thing like a clothes dryer, to expel the moisture. It might also assist in retaining an.

even amount of moisture from day to day.

^ Cheese-curing Room Cool.

In hot weather, there is a great lo^s of weight in cheese, largely due to

the evaporAtion of moisture ; but, in many cases, there is also a loss of butter-fat

where the cheese became too warm. A simple device which we used the past

season, prevented our curing room from going abore seventy degrees F. in the hottest

weather ; and our room is not so well constructed as it might be, owing to the fact that

it is an old building re-modelled. The device was simply a large, open, shallow pan made
of galvanized iron, with a hole in one corner. The pan is about three inches deep, three

feet wide, and six feet long. This pan was placed on an upper shelf in the curing room
and two or three blocks of ice were put in daily. The water was conducted from the hole

in the pan, by means of a tin pipe and a piece of hose, to a hole in the floor below. Dur-
ing very hot weather, the ice water was caught in a pail and sprinkled on the floor. This

plan is cheap, and with us it worked very s itisfactorily. A hygrometer was kept in the

curing room, and the moisture was shown to be " normal," or nearly so, during the whole
summer.

Rennet Tests for Determining the Ripeness of Milk in Cheddar Cheese-making.

For our work, we use what is known as the dram test with eight ounces of milk at a

temperature of eighty-six degrees F. In the hands of a careful person this test gives

good results. An improvement might be made, however, by measuring the rennet in a

pipette, instead of a dram glass, to get a more accurate quantity. A new rennet test

was sent us from Hansen's Laboratory, Little Falls, N.Y., called the Marschall, for trial
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this season. This test consists of a graduated cup, with a small opening in the bottom,
a one c.c. pipette, a glass in which to dilute the rennet, and a spatula for stirring the milk.

In making the test, measure one c.c. of rennet extract with the pipette and empty
this into the glass which has been previously filled about half full of pure cold water.

Rinse the pipette into the glass and mix the water and rennet well. After stirring the
milk well in the vat, which should be a temperature of eighty six degrees F., fill the cup
with milk and place it on a level board, in such a position that the milk will flow

freely from the opening at the bottom. Then take the glass of diluted rennet in one
hand and the spatula in the other, and when the milk lowers to the o mark, stir in the

diluted rennet, and let it stand. When the coagulation is complete, the milk stops run-

ning and the graduated scale may be read.

It is claimed for this test that it does not require so much skill to manipulate it as

do the others in use, and that the maker is able to tell exactly the point of coagulation.

There are good points about the test, but we have the following objections to it

:

1. Too much milk is required. True, this milk need not be wasted, but it is likely

to be at a factory.

2. It takes too long a time for coagulation. We have found that it takes about a
minute for the milk to run down one degree on the scale. If the milk is very sweet and
needs a " starter," it requires more time than should be spent in testing. To run down
to six, eight or ten on the scale would require that number of minutes. On the other

hand, if the milk is forking " fast," a loss of two or three minutes in setting may make
considerable difference in the quality of cheese, as fast working milk must be handled
promptly, so as not to allow the acid to get ahead of the rennet, as cheese-makers say.

3. The scale is not fine enough for accurate results. A smaller cup with a finer scale

would seem to me to be an improvement.

We have compared the Marschall with the dram test, and have found the following

relations between the two :

Date.
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A glass jar package with tin cover was sent here for trial. We did not find the

butter keep any better in this package than in the ordinary package, while the risk of

breaking, if shipped long distances, would be considerable.

A sample of Fairlamb rennet appeared to be of equal strength with Hansen's and pro-

duced good flavored cheese.

Provixcial Dairy Show.

The Provincial Dairy Show held at Gananoque, October 1st, 2nd and 3rd, was

characterized by the attendance of some of the best dairy stock in Canada. Nearly all

the leading breeders were present. It also had this feature, that the cows in the milking

classes were judged according to a scale of points adopted by the British Dairy Farmers'

Association.

I was asked by the Secretary of the Agriculture and Arts Association to take

charge of these tests. Mr. Hutton, one of our second year students, gave me valuable

assistance in the work. There were some forty-eight entries for the milking classes, but

only twenty-four cows finally entered the list. 'The breeds were represented by four

Jerseys, eight Ayrshires, eight Holsteins, two Guernseys and two grade cows, making a

fairly representative lot from each of the dairy breeds.

The cows were milked out clean on the evening of September 30th, and the test

commenced at six o'clock the morning of October 1st. It concluded on the morning of

October 3rd, making five milkings in all from each cow. The fat was determined by the

Babcock tester and the solids by the lactometer, according to a formula used in our

dairy school work, which was described in Bulletin No. 93, published last year. The

standing of each cow, as determined by the scale, will be found in the table below. I have

omitted the result by classes and have placed the cows in their order of merit. Readers

will please note that the following are three year old, (and this needs to be considered

when comparing the cows) : Emery Beauty, Lady Heather 2nd, Lady Peterje, White
Lillie, Belinda of Eastview and Lady Graceful :

Name of cow.

9.

10.

n.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2.3.

24.

Carmen Sylvia
Eunice Clay .

.

Aagpie Ida
Maggie Mitchell
Lady Dewdrop
Oxford Jewel
Grade
•Josie Lass
Nellie Osborne
*Emery Beauty
Jean Armour
*Lady Heather 2nd .

.

Spotted Maid
Ada of Eastview ....

Jess
*White Lillie

*Lady Peterje
Gipsy
Rose of Bethal
*Belinda of Eastview
Satanella
Silver Delle
Lulu Delie
*Lady Graceful

Breed.

Holstein

Ayrshire
Holstein

Grade cow
Holstein
Ayrshire
Holstein
Ayrshire

Guernsey
Grade cow
Ayrshire
Holstein
Jersey .

.

Ayrshire
Guernsey
Jersey .

.

Ayrshire

33
66
59
77
91
54

117
18
18
53
8
51

229
53
112
18

190
92
46

124
16
50
48
91

138.00
103.00
99.50
93.25
96.75
96.75
82.25
99.25
92.50
87.75
82.75
68.00
59.75
59.75
57.25
62.00
57.50
52.75
57.50
51.50
59.00
51.00
45.75
46.00

2.80
3.13
3.20
3.50
3.10
3.06
3.93
2.60
2.90
3.06
3.30
3.33
3.46
4.33
3.76
3.63
3.13
4.53
4.06
4.44
4.10
4.80
4.86
3.66

3 827
3.217
3.226
3.292
2.984
2.960
3.230
2.606
2.704
2.666
2.756
2.247
1.956
2.581
2.250
2.302
1.807
2 436
2.323
2.279
2.358
2.412
2.241
1.675

^

8.81
8.23
9.19
9.14
8.44
8.69
9.06
9.44
9.09
8.82
9.51
9 37
9.26
9.74
8.95
9.26
8.81
9.41
9.24
9.84
8.75 I

9.2t
I

9.22
9.37

12.03
8.44
9.15
8.52
8.15
8.40
7.46
9.37
8.44
7.69
7.85
6.34
5.52
5.81
5.09
5.77
5.03
4.96
5.32
5.06
5.14
4.64
4.22
4.30

*Three year old heifers,
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From the data given in the preceding table, we can figure out the points for each
cow. Trusting that some more of our dairy exhibitions will award the prizes for milk
cows on this or a similar scale, I will give the method of calculating the points for the
first cow, Carmen Sylvia. Our scale allows one point for each pound of milk ; therefore,

this cow is credited with 138 points for milk. For each pound of fat, twenty points are
allowed; therefore, we credit her with 3.827 pounds of fat x 20=76.54 points. For
each pound of solids not fat, she is credited with four points, or 12.03 x 4^48.12 points.

For each ten days in milk after the first twenty days (limit 200 days), she is credited

with one point, or 33 - 20^13, and 13-^10=1.3 points for days milking. Our scale

further states that for each per cent, of fat below three, ten points are to be deducted :

therefore, as her average percentage of fat was 2.8, we must deduct two points from her
total score, which makes her final score as follows :

Points.

Points for milk 138.00
" fat 76 54

'• " solids not fat • 48.12
" " days milking 1.30

Total 263.96
Points deducted 2 00

Final score 261.96

To show that cows in different periods of lactation are placed on a more even footing

than with any other scale that 1 have seen, and that nearly all points of value are

included in the scale, I append the scoring of each cow :

Name of cow.
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]MiLKiNG Machines.

Considerable interest has been manifested during the past year in machines for milk-

ing cows. An article clipped from a paper puts forth their importance in the following

manner :

A writer in the Agricultural Gazette, England, makes the point that the number of

cows that can be kept are now limited by the number of milkers that can be provided,

and that this fact has operated to restrict the amount of butter and milk products that

are placed upon the markets. The milking machine would change all this, and do for the

dairy interests what the twine-binder has for the grain markets. The twine-binder

multiplied the capacities of wheat sections to put wheat on the market with the result

that it has practically destroyed the wheat producing interests of England. He does not

find in the impatient waiting of milkmen for the milking machine a cause of commiser-

ation, for should it come it would at once change milk production as it has wheat pro-

duction. It would enable large farmers, who have been obliged on account of the labor

market to maintain small herds of cows, to keep large ones. This would concentrate

dairying into the hands of the few, and greatly increase the production of butter. Per-

haps we had better use his language, which is as follows :

" That the amount of milk may be doubled, tripled, or multiplied many times if there

is a market for it, and that produced abroad will all find its way to this country, with the

usual lowering of prices from over-production. There will not be a reduction in the

number of workers at all, so that there will be no saving of labor in one sense, for, though
the number of milkers will be reduced, the increase in the number of cows will give more
other work to balance this, so that few will be thrown out of employment. Now the

introduction of the milking machine will make it possible to keep a cow to every three

acres throughout the dairy regions of the earth. The man who kept fifty cows on a 300-

acre farm could now keep 100 cows, while 200 may be kept to the square mile."

The above writer, who predicts the great change that will result from a successful

milking machine, says that we have now tsvo successful milking machines and must face

the probabilities of prices going still lower. Leaving out preliminaries we quote the

following from this writer :

" Dr. Shiels, of Glasgow, taking up Gray's machine, developed and improved it so

much, that after a trial of many months, chiefly at the farm of Mr. Wallace, of Auchen-
brain, N.B., (who is known as a winner of cheese-making championships), it is pronounced
a perfect success and a company is just launched this week with a capital of .£.50,000

to make them to supply the world. Murchland's machine has been in constant use by
Mr. Speir, near Glasgow, for several years, so that there are now two in the market
•which the makers are prepared to fit up, and which are guaranteed to give satisfaction.

Milking cows by steam (or rather by oil-engine) is now, therefore, an ordinary, practical

work-a-day success, and farmers who have a difficulty in procuring milkers can now have
the apparatus fitted up at a cost of about 12s. per cow, plus the cost of the engine to

drive. Murchland has been advertising his set at £70 for a dairy of forty cows, this

price including a small oil-engine as a motor. An article appears from the pen of Mr.
Speir in the current volume of the " Farming World Year-Book," describing the success-

ful use of the same, and all doubts may now be dispelled as to its efficiency."

The interest in milking machines is very great in the home of the Ayrshire, where
" The two most successful rhachines," originated, and it might be well to quote, a lively

discussion on the subject, which occurred a short time since at a meeting of the Glasgow
Dairymen's Association. The report is from The Scottish Farmer :

The " Thistle " Milking Machine.

On "Wednesday evening Mr. Kennedy, South Portland Street, Glasgow, lectured before

the members of the Glasgow Dairymen's Association on "The 'Thistle' Milking
Machine "—the new invention of Dr. Shiels, of Glasgow, and Mr. Elliot, of Mes^a-s.

Lawrie i Symington, Lanark. There was a good attendance of dairymen, and the
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audience included a number of farmers and others who are interested in the subject. A
small hand-power machine, with all the necessary appliances, was exhibited in the room,
and its working was fully explained at the close of the lecture. Dairymen, cowfeeders,

farmers, and all others present greatly enjoyed the description given of the machine, and
the explanations which followed the lecture were of the highest importance to those
present.

Mr. James Stirling, Dunbarton Road, President of the Association, occupied the chair.

In introducing Mr. Kennedy, he said they were met to have explained to them the work-
ing of the machine they saw before them. Mr. Kennedy had set himself the task of

proving that it was going to be a sanitary reformer and a saver of labor—two matters of

the utmost importance, not only to them as dairymen, but also to those in whom they
were interested. (Applause.)

Mr. Kennedy, who had a most cordial greeting on rising to address the meeting, said

it gave him great pleasure to come and tell them about the "Thistle" milking machine.
Well, what good would such a machine do 1 In the first place it would ensure cleanliness,

and, this, as they knew, was one of the greatest things they had to look to in their trade.

In this connection, and as showing the general utility of the machine, the lecturer quoted
from articles and reports in The Scottish Farmer. The first of these referred to was the
lecture delivered by Mr. Fulton, Shiels Farm, Renfrew, before the members of the

Glasgow and West of Scoltand Agricultural Discussion Society, and speeches by Mr,
Robert Wilson, Manswraes ; Mr. John Gilchrist, Orbiston Mains, and others, all of whom
testified to the benefit which the "Thistle" milking machine would confer upon dairy

farmers. That such a machine was wanted was quite evident, for in the report of the

British Dairy Farmers's Association meeting in The Scottish Farmer he read that Colonel

Curtis Hyward pointed out that the object of the dairy show was to find the best milk-

ing machine. The necessity for the machine was undoubtedly admitted. The foreign

competition with which they had to contend involved two alternatives. The first of these

was to force bigger prices. That was politically impossible. (Hear, hear.) Well, they
could cheapen the cost of home production, and the " Thistle " milking machine was a step

in the latter direction. There were two classes of machines. The one class was adapted
for milking from one to four cows, and was driven by hand power. The power machine
would milk from four to twenty cows. All the machines were made , on the same
principle—viz., the suction produced by vacuum in the teat cup which pressed against the

teat of the cow and extracted the milk, which was carried ofi" to a receiving pail. When
the teat was drained of its milk air entered the cup, allowing the former pressure to relax,

and the teat was again filled with milk from the udder. Vacuum was once more created

in the teat cup, which again collapsed, pressing out the milk into the tube, and it passed

then to be received as before. The teat-cup was made of flexible India-rubber, and it

was adapted to any cow. There was no difficulty in attaching these, and the four teats

were milked simultaneously. In order to know when to stop milking, there was a glass

cover on the top of the receiving pail, from which it could be see when the milk ceased

to flow. When that was so the cow could be disconnected till the rest were done. What
good would the machine do 1 In the first place the milk would be drawn off clean, and
that of itself was a great matter. (Applause). In this connection he would refer them
to the lecture delivered by Mr. Campbell to the members of the trade, at the request of

their worthy President, Mr. Stirling. In the report which appeared in The Scottish

Farmer on the 22ad December, 1894, Mr. Campbell said :
" Milk could only be defiled

by the hands of the milker, by the milk dishes, and by the air If these were
absolutely filth-free there could be no souring." (Applause.) Then about ills brought
about by dirty milkers, Mr. E. H. Beamish was reported in The Scottish Farmer of the

9th February, page 107, to have spoken strongly at the Dublin Dairy Conference " about

preventing contamination of milk by dirty milkers and dirty udders." Once more, as

regards the matter of cleanliness, he would remind them of "Golden Ptiiles for Butter-

making," by Mr. James Blyth, as published in The Scottish Farmer oi 16th February at

page 128. One word more about cleanliness, and this was in reference to the hands. In
Mr. Campbell's speech as reported in The Scottish Farmer, he said :

—"Hands well washed
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and disinfected were not clean. Visible dirt there might not be. Had they examined
their skin with a magnifier 1 . . . Only then could they realize how easily these

things could lurk in a man's skin ; only then could they understand what clean hands
really meant." (Hear, hear.) The machine he was describing guarded against all this.

{Applause.) The milk, too, was drawn off in less time than by hand. A hand machine
milked four cows, and a power maohine milked four cows and upwards within tea

minutes. The machine seemed, unde*- all the circumstances, to cause less annoyance to

the cow than the human hand, and fractious cows with sore teats seemed to suffer less

pain when milked by the machine than if a milkmaid had performed the operation.

Kicking cows were very easily managed when the machine was used. Indeed, from a

test which had been made, they seemed rather to like the machine, beeause it was more
like the calf's mouth. That was stated in a report by Principal M'Oall to the patentees

which, hoNvever, was not yet made public. He would now give them some details re-

garding the machine, a model of which they saw before them on the table. It was
patented by Dr. Shiels and Mr. Elliot, of Lanark, and the principle on which it was
based was simplicity itself, being the means of a creation of pulsating vacuum from a

storage tank. Mr. Kennedy asked how many dairymaids would be required to milk

thirty cows, and what would these cost 1

Mr. Semple replied that they would require four women at a cost of .£80 per

Annum.

Mr. Kennedy said that a hand machine for four cows, with a woman and a lad, wag
capable of milking thirty cows in less time than four women could do it. It cost <£4o,

.and this was a saving of labor of about £40, so that the price of the machine was almost

realized the first year. In that way they would see that the machine would be a great

saving. He did not think he could get four dairymaids at £80, but they would take it

at that. And then there was the necessity for milking all cows regularly at the

same hour, which could be guaranteed by the use of the machine. Patting all these

advantages together, this seemed to him an investment by which any dairy farmer could

save one hundred per cent, per year. Mr. Kennedy then went on to explain the con-

struction of the machine and how it was wrought. The vacuum once created, sufficient

power was instantly obtained to commence milking, for which no preparations were
necessary, but to place the milking pails under the cows, put the cups on the teats, and
connect with the exhaust tube—all the work of a few seconds. The exhaustion was, of

course, effected by means of an air pump, which could be worked by the motive power
if convenient. In connection with the actual milking the teat cup was by far the most
important part of the machine, and, as might easily be imagined, was only brought to

its present marvellous state of efficiency after many patient trials, many alterations, and
heavy expense. Great difficulty was experienced in getting thc/jjup manufactured on
account of the complications of movement required in imitating the calf's lip and tongue,

special machinery having to be manufactured for this purpose alone. The action of the

•cup on the teat was exactly like the pulsation of the heart, each stroke being felt by
putting the finger and thumb either on the outside or inside the cup. Further, this

beautiful and most ingenious movement could be distinctly seen, and better understood,

by turning up the cup and placing a piece of glass over it, which, excluding the air,

permitted the movement to go on as when actually attached to the teat and in full work-
ing order. This was a most interesting experiment, and one that gave the best possible

idea of its working, the view of its action being so clear and distinct, and the mode of with-
drawing the milk from the udder so easily understood. A stroke of fifteen pound, as shown
on the gauge, gave sufficient pressure on the teat to withdraw the milk, fiTe pound again
opening the lips of the valve, so as to give a fresh pressure, exactly like the action of a calf

sucking, or more familiarly, the grasp of the human hand in the act of milking. The
teat cups were about the size of an ordinary wine glass in circumference, and just large

enough for the admission of the teat without difficulty, and about three times the depth.

The four cups joined at the bottom, with a tube attached long enough to carry the milk to

the glass cylinder, or trap, on the top of the pail ; another tube connecting this glass trap
with the exhaust pipe running overhead, and to which it was screwed in. The cups
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being placed on the teats, the exclusion of the air was complete, the machine in full

working order, and the milk at once began to flow, not, however, in a continuous stream,

as most people would imagine, but intermittent, streaming into the glass receiver with

each respiration of the pulsometer, just as it did when the hand closed on the teat in the

act of milking. The momentary interval between each stroke was exactly the Fame.

It was worthy of notice that the milk frothed up in the pail quite as much as in milking

by the hand, the force exerted in either case being about equal. As already noticed, the

milk flowed direct from the teat into a glass receiver, and thence to the pail, which was
a most excellent idea, as it not only showed in the clearest and most satisfactory manner
the action of each pulsation, but it also showed when the milk had ceased to flow, thus-

enabling the attendant to remove the cups the instant the last drop had been drawn from

the cow. No injury, was, however, done to the animal by the suction going on for a few
minutes after the flow had ceased, this having been proved by special experiment. In

placing the cups on the teats, there was no mechanical arrangement for fixing them on,

nor was such necessary, as the attachment by suction alone was so complete at the

instant of contact, that they could scarcely be removed by force without injury to the

animal, and yet they fall o3 when the milk was finished with the most perfect ease, by
admitting air into the tube and thus destroying the vacuum. The friction necessary ta

strip the teat was so gentle that the cows seemed rather to enjoy it than otherwise ; and,

instead of twisting about to avoid being interfered with, most of them stood placidly

chewing their cud all the time the cups were attached. It was worthy of notice that two'

newly-calved cows, that had never before been milked by mechanical agency, stood quietly

and let down their milk as freely, and were stripped as cleanly, us the cows
that had been milked by the machine for the past twelve months. On the removal of

the pails, a man went over the whole of the cows that he saw milked and stripped them
carefully, but it was a needless operation, as he only managed to squeeze out about four

wine-glassfuls from the entire lot. He examined the udders and teats and found thenv

perfectly limp and soft, and was told that although an average of 20 cows had been milk-

ing all through the past year, there was not a sore teat amongst them, the regularity of

the pulsation, and the absence of mechanical attachment, contributing in no small degree

to such an eminently satisfactory result. The rubber tubes were kept delightfully fresb

and clean by letting water from a pipe run through them for a few moments, and then

throwing them into a cistern of cold water with a handful of salt. They remain there

till again required. By this system the tubes were not only kept clean, but the material

was rendered almost imperishable by being kept moist, and free from the action of the

air. Rubber was the material used in the manufacture of the cups and connecting tubes,

and answered the purpose admirably—being at once soft, pliable, easily cleaned, and

durable. The outside rim of the cup was thickened even to rigidity, to give strength ta

protect the delicate ar, i ingenious breathing apparatus which it contained. The internal^

or pulsating, arrangements consisted of several layers of rubber of varying thickness, in,

imitation of the tongue and lips of a calf in the act of sucking, in the centre of which

the teat must be carefully placed—this being one of the most important points in the

entire manipulation of the machine, as, if negligently done on any single teat, the milk

will not be drawn with the same precision. Some idea might be formed of the extreme

delicacy and adaptability of the pulsations, when it was explained that the grasp on the

teat was uniform, the pressure commencing at the root of the teat, and finishing at the

point, closely following the stripping action of the human hand, and the number of

pulsations being from forty-three to forty six in each minute. The machine he saw at

work was designed to milk twenty cows at a time, and would easily, with a man and two-

lads, milk 120 in an hour by shifting the teat-cups, but could not milk that number all

at once, the entire question of numbers resting on a correct calculation of the available

power. On Saturday, 23rd March, he was at Lanark and saw the milking of eight cows.

Five of the cows were small Ayrshire cattle, which had been milked by the machine

before, the other three were rather large beasts, and had not seen a milking machine

before to the knowledge of the proprietor. The five small cows showed no symptoms of

fear, and quietly gave their milk ; the other three seemed shy, but two also submitted to

the process. The third cow had recently calved and seemed to be keeping back its milk,..
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while it continued lowing for its calf, but in a minute or two gave its milk freely. The
eight cows were milked within nine minutes, and, allowing for the loss of time caused

by one of the cows withholding its milk, he would say the process was accomplished in

^seven minutes. The power obtained by the exhaustion of air was so equal and so con-

tinuous that the furthest off cow from the exhaust tank was milked with the some ease

as the one nearest it. The time taken to milk a cow was within five minutes. The time,

therefore, to finish a herd of twenty or a hundred must be regulated by the number of

teat-cups, pails, and connecting tubes the owner might see fit to provide. The greater

the number of appliances, the greater the economy of time, as a large number of cowa
could be milked at once, and there was less time taken up shifting and reattaching.

Although the milker has been in use for over twelve months, it wasnot as yet generally

known, as its inventors desired to test and perfect it to the utmost possible limit before

offering it to the general public by getting it on the market. Two only had been in

actual operation—one at Lanark, the other at Mauchline—the both had given such satis-

faction as to warrant the erection of extensive works in the East End of Glasgow for the

manufacture of the machinery, which were now completed, and large orders had been

already received. (Applause.)

Mr. Thos. Fulton, Shiels Farm, Renfrew, said he had listened with very great

pleasure to Mr. Kennedy's description of the machine. He did not expect to be called

upon to speak so early in the evening, although he might have offered a few remarks at a

later stage. In October last he saw the machine milking ten heifers. They had very

small teats ; in fact no farmer would care to buv cows for milking purposes that had such
small teats. After the ten were milked, the attendant went over them, but he
hardly got any milk left. A fortnight or so afterwards, he went to Auchenbrain where
they had been using the machine for six months upon one of the finest stocks in Ayr-
shire. All the cows had large teats. They would, theref'^re, see that it made no differ-

ence, so far as the machine was concerned, whether the teats were larg'^ or small.

Fracti lus cows seemed rather to like the machine, because it was so natural in its

operation, and just like the calf sucking. As regards the glass globe at the top of the

receiving vessel, he did not think it was quite necessary. It was, no doubt, a good thing

to have a few of these globes to satisfy the farmer that the milk was coming freely away,

and that the cow was being milked dry ; but he had never heard of the case where injury

was done by the cups by being left on the teats. Before he saw the " Thistle" machine
he had the opportunity of seeing another machine at work. It was a most awkward
machine, which had to be held between the knees, and it was also very difficult to get the

cups attached to the teats. That machine was thrown aside, and he never heard of it

.again. Referring to the " Murchland " or " Kilmarnock " machine, he said it was
wrought with water from a tank placed above the cows in the byre. Mr. Fulton then
referred to the working of the "Murchland," the " Grav i: Nicholson," and other milking
machines, and then said he would like to correct Mr. Kennedy about the expense in con-

nection with the " Thistle." The milking of cows only occupied two or three hours in the

day, and at other times the servants were engaged in other work. They could not there-

fore put their whole expense of service against milking. Where there was no power
already on the farm with which to drive the " Thistle " machine, he was of opinion that

an oil-engine would be most convenient, and as far as he could gather, one of these which
would milk twenty cows, cost about £75. Mr. Fulton was convinced that from its

excellence, the " Thistle " machine would come into general use in a few years.

(Applause.)

Mr, Kennedy, in reply, said there was not much outdoor work on ordinary dairy

farms, and they usually required four milkers to get through the work. There were
many seasons of the year when there was nothing, absolutely nothing else to do for

these women.

Mr. Fulton said he had spent all his days about a farm, and he had never seen the

case in which they could not find something for the women to do.

Mr. James Ritchie asked Mr. Fulton how long it took to milk these ten heifers at

Lanark, and also what assistance they required in carrying away the milk from the byre.
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Mr. Fulton said he forsot exactly how long it took to milk the heifers, but he
thought the machine could milk a dairy of thirty cows in half an hour. The milk was-

not carried, out of the byre at all. It was taken from the cows and emptied in the churna
which were standing in the byre.

Mr. Ritchie : A most objectionable custom.

Mr. John Campbell, B.Sc, assistant to the professor of agriculture, and lecturer on
dairying in the Glasgow and West of Scotland Technical College, said he was sorry he-

had not been able as yet to get to Lanark to see the machine at work ; but he had beert

speaking to a gentleman from Ayrshire who was an extensive dairy farmer, who com-
mented very favorably upon the " Thistle " machine, and said it was almost perfect.

There was one point about the machine, and it was this, that as soon as it was perfected

dairy farming in this country would go down. All the Colonies wanted was a machinf*

of this kind. They had plenty of grass all the year round, and a large extent of virgin

soil, and they just wanted a machine of this kind to save labor. Then they would send

to this country vast quantities of dairy products. Another point he would mention was-

in reference to the keeping qualities of the milk. Indeed, although they had a machine
of this kind, the milk was not coming in contact with the air, and could not therefore-

wash from it any deleterious matter. That was the point that would undoubtedly impress-

itself upon those who had to do with dairying business. The only difficult question was
cleaning of the tubes, and he thought that would be overcome. It would be quite easy

to get the material that would clean the tubes without in any way harming them or the
milk which passed through them. (Applause.)

Mr. Telford, Crown Dairy, Glasgow, said the machine was very interesting to him.

because he had never seen it before. The machine would, however, he thought, be a-

valuable adjunct to the dairy trade, in so far as that a great difficulty with the farmers-

was to get sufficient milking-maids, and them only at great expense. He noticed that

there were two tubes connected with the glass vessel. In the case of a machine milking

four cows, would there be four tubes leading to the glass ^ If so, he was not quite of

opinion, like Mr. Fulton, that the glass couJd be done away with. It was necessary to

see that every teat was giving its milk. They knew that in some instances there were

some cows very much worse to draw than others. "Would the same amount of suction

draw the milk from those cows that were harder to milk than others 1 On the other

hand, he was glad that the difficulty had been overcome with regard to over-milking or

over-drawing, because he knew that in the case of other machines that had not been so.

All of them were aware of the result. Mr. Telfer knew of nothing that was so injurious

as to have streaks of blood in their milk. These went to the bottom of the vessel, and

they were seen when the milk was emptied out.

Mr. Kennedy reminded Mr. Telfer that the milk from the four teats met in one tube,

and was carried to the receiver. The other tube was for extracting air from the milk

pail or receiving can. To cease the milking of one cow did not affect the others. There

was a small crane the turning of which destroyed the vacuum, and the teat cups fell off.

The ]ndia-rubber closed over the metal and stopped the 'air.

Mr. Semple, Billhead, said the first point that struck him was the stripping of the

udder so cleanly. The great difficulty he had with his servant maids was to get them to

milk the cows clean. If they could manage to bring down the price of the machine, it

would go like steam,

Mr. John Kean said he would have liked very much to have seen a greater number
of farmers })resent. They were often much troubled by milk being late about the term

time. If this machine was coming into use, it would be better for all parties, as they

would know that their milk was brought to them in a proper sanitary condition.

Mr Fulton reminded the meeting that they had assembled just a month too late to

have a large attendance of farmers. They were busy at home sowing.

Mr. Bachelor, Craigie, Dundee, said that where he came from they paid women sa

much per milking. They had fifty cows, which were milked by^five women. Three of
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them were the men's wives on the place, and the other two were connected with the

house. The men's wives were paid 3d. per milking, or 9d. per day. Each woman was

supposed to milk ten cows for 3d.

Mr. Kennedy : Labor is evidently cheaper there than with us.

Mr. Bachelor : Don't you think you will get them to do it for that here 1

Mr. Kennedy : Not for double that.

A member said the general rate was Is. per milking.

Mr. Bachelor said he could not pass any opinion on the machine, but he would

like to know what would be the result if anything went wrong with the motive power]

Mr. John Beattie thought the machine was too dear. If it could be brought

down to £20 it would be a great inducement for them to go in for it. It would

take the price of three or four cows to pay for a machine at the present rate.

The chairman said the machine seemed, from practical experience, to be the right

thing, and a very successful patent. That had been proved by the two instances given,

and by the observation of their practical friend, Mr. Fulton. Of course patents were

were always dear to begin with, but they must just reckon it this way, that the farmer

could get the work done at half the cost, which was about the correct value. Like Mr.

Fulton, he did not think women about a farm had much idle time. They would have

more idle time in the future. It was unreasonable the time they had to work at present,

and it would not bear investigation. Of course the present demands on labor were great,

but it was a question if the public had a right to insist upon an unreasonable thing from

a brother or a sister. The machine would be the means of saving labor. That was

beyond a doubt. As to sanitary reform in reference to dirty hands, dirty clothes, and so

forth, the machine was certainly a secure safeguard. The only thing he saw about the

machine that he did not care for was the India-rubber tube. Mr. Campbell said some-

thing could be got to clean it. He had no doubt that was right. The patentees would

likely look to that. It had been the experience of those who wrought with India-

rubber about milk—h^* did not say it was the same quality as that before them

—

that it very soon got into holes on the inside. Now, if cracks were getting into the

inside of these tubes, he could not see what antiseptic they could use to bring it out.

But he had no doubt they would yet substitute the piping for a large portion of the

tubing. As regards the stripping he was relieved to know that they could take off the

cup by admitting the air. If there was one risk they had to run it was the stripping of

the cows. The milk was often taken and the cream left. In any aase, the last four gills

that were left in the can never came to Glasgow. (Laughter.) He hoped they would

patent this machine in such a way that the cup would not come off until the cow was

dry. The machine was certainly of great interest to them as dairymen, because they

were concerned with everything that was connected with the handling of milk.

(Applause.)

Mr. Kennedy said the question of milking was one of those things which would be

considered in working out the details. He maintained that at the present price the

machine was cheap by the labor it saved.

On motion of Mr. John Logan, Mr. Kennedy received a hearty vote of thanks for

his lecture, and for showing them the working of the machine.

Those present were afterwards permitted to examine the construction of the machine,

and to see how it was manipulated.

During my recent visit to Scotland, I found that these machines were creating con-

siderable stir. I visited two fi^rms in the vicinity of Kilmarnock where they were at

work. At the first the Murchland machine had been in use several years, and the

farmer, ]\Jr. McFadyean, told me it worked well. The chisf point of merit which he

mentioned was the fact that it enabled him to do his milking with less help than formerly

and with less experienced help. The power was supplied by hand, a good strong Scotch
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girl furnished the energy to drive the pump handle. Mr. Murchland showed me an oi

engine that would do the work very cheaply. The inventor, a sturdy Scotchman, appear

to have great faith in the possibilities of his machine.

Early in the year one of the Murchland milkers was sent to us for trial. We set it

up and made a number of trials, which were not altogether satisfactory, chiefly on these

grounds

:

1. We had difliculty in securing sufficient pressure to hold the cups on the teats and

to milk the cows. This can be remedied, to some extent, if not altogether, by having a

larger water tank overhead. The one we used is too small to hold the pressure.

2. Our cows did not give so much milk as when milked by hand, nor did the machine

milk all the cows out clean.

3. The per cent, of fat was always less when the machine was used.

The two latter difficulties might disappear when the cows became accustomed to its

working, though they did not appear to mind it very much. We hope to make some

further trials with this machine.

Another milking apparatus was sent here by a Mr. Armstrong, from the Province of

Quebec. A pail was suspended under the udder by means of a strap passing over the

cow's quarters. Quills, something the same as milking tubes, were inserted in the teats

and the milk allowed to flow out. Most of our cows objected to the pail, and the effect

of the tubes or quills was to cause the cow to give thick or bloody milk in a short time.

I think this apparatus is not constructed on sound principles, though we made several

trials to convince ourselves, before finally abandoning the apparatus, as the sender seemed

so confident of its utility.

As to the third, the Thistle milking machine, I can only say that it appears to give good

satisfaction to Mr. Wallace, at Auchenbrain, Scotland, whose farm I visited and where I saw
several cows milked with the machine. At the time of my visit Mr, Wallace was milking

forty cows, but only half of these were milked by machinery. He informed me that if any

cow showed a dislike for the machme he would not persist in milking her with it. Other

reasons induced him to use it on but half the herd. On the morning of my visit I saw

seven cows milked in eighteen minutes with four pails, Mr. Wallace attending to these

himself. I noticed that he was careful to start each teat, and to wet them before apply-

ing the cups. He also went over the cows after the machine to be sure that all were

milked out clean. The average time to milk each cow was seven to ten minutes. One
cow, a very hard milker, wnich used to take two women fifteen minutes to milk her, was

milked with the machine in ten minutes. This cow gave three gallons of milk. She had

very short teats.

One of these machines was sent to the dairy in July, and as I was away at the

time, I cannot do better than quote your letter which you sent to the press on the results

of trials here :

A Milking Machine Tested,

Sir —When the Hon. Thomas Ballantyne, of Stratford, was in Scotland last spring,

he had an opportunity to examine carefully what is known as the Thistle milking

machine. He was pleased with the work which he saw the machine doing, and, being

anxious that Canada should be abreast of the times in everything pertaining to the dairy

industry, he suggested to the makers that they should send a machine to the Agricultural

College, Guelph, to be tested and reported upon.

The machine came, was set up, run for seven or eight days, and, in the absence of

our Professor of Dairying, I beg to submit for the information of your readers, a brief

report of the results of the test, which closed on Friday, the 9th inst.

The Thistle milking machine was invented about four years ago by Alexander

Shiels, M.B.C.M., B.Sc, of Glasgow, Scotland, and is now manufactured in the same city,

25 Gateside street, by the Thistle Mechanical Milking Machine Company.
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The machine has been tested by a number of competent judges in different places,

and is now being used by some of the most prominent Scotch dairymen, including Thomas
Kerr, Kirkcudbright, who has a herd of eighty cows ; Robert Wallace, Mauchline, forty

cows; and Mr. McBride, Garroch Tree, Staneear, one hundred cows. One was put up a

short time ago for D. H. Burrell <fe Co., Little Falls, N.Y., and I believe the only one

in Canada is that which has lately been at work in our dairy stables.

The coippany makes a hand machine to milk four cows at once, and a three horse-

power machine to milk ten. I have not seen the hand machine, but we have tested the

power machine, and I have no hesitation in saying that it does its work very satisfactorily.

The machine is a large air pump of special and peculiar construction—of good
quality, strong, substantial and well made. It is set on a concrete foundation, made of gravel,

cobblestones and Portland cement, three feet three inches by four feet, and two feet deep,

outside of our dairy stable, qnd close to the wall of the building and a short distance from a

row of fifteen cows, opposite which there is another row of the same number of cows, with a

feed passage between. A copper suction pipe, passes from the pipe through the wall into the

stable and overhead to the passage between the two rows of cows. From this main tube,

two smaller copper tubes are carried along on top of the stall divisions, one above the

necks of each row of cows and in each stall, at the side of each cow, there is an opening

in this cross tube, from which a short piece of smaller copper tube points downwards,
slanting towards the passage behind the cows. This smaller piece of tube in each stall is

controlled by a stop-cock ; and to it a rubber tube is attached when milking begins. This

moveable rubber tube extends down to a heavy, broad-bottomed tin pail on the floor, and
another rubber tube connects the pail with the teat-cups which are attached to the udder.

For milking ten cows, ten pails and ten sets of teat-cups are used—five for each row
of cows, so as to keep the two suction tubes in front of the two rows of cows working at

the same time. It, of course, takes less time to milk some cows than others ; so, when a

cow is milked, the man in charge shuts the stop cock, detaches the rubber tube, empties

the pail into a large milk can standing close by, removes the apparatus (the rubber tube,

pail and teat cupsj to another stall, and places them in position to milk another cow.

In this way he keeps on moving the pails from stall to stall, one at a time, till all

the cows in his low are milked. Another man or boy does the same thing in the opposite

row. It is not necessary, however, to milk both rows of cows at once. The ten pails

might all be used on one side, in which case a man, or a man and a boy, could attend to

them and keep his eye on the working of the pump.

As stated below, the milk pail is heavy, broad and low, so that it is difficult to upset.

The cover is soldered on and the milk enters through a strong glass bottle which is

inserted like a cork into the lid at one side, resembling a bottomless quart fruit jar, but
only about half the length. By observing the glass bottle, one can see how the milk is

flowing from the udder and know when to stop milking.

Owing to the action of a reducing valve which is used for the admission of air at regular

intervals, the suction acts in a series of successive pulsations, resembling the action of the
mouth of a calf in sucking, or the hand in milking, and varing in the proportion of fifteen

to five. As the suction increases, the teat cup contracts first at the top and then gradually

downwards to the bottom, forcing the milk out of the teat ; when it reaches the maximum
of fifteen, air is admitted which reduces it to five thereby partially releasing the teat and
allowing it to fill with milk again. In this way the milking is done naturally, quickly,

thoroughly and without any annoyance to the cow. The machine operates more regularly

than the hand. Hence it is likely to produce better results, and it makes it next to

impossible for any kind of dust or dirt to get into the milk during the progress of milking.

We used our portable farm engine in making the test ; aind we found that a man
and a boy could milk twenty-six cows in from twenty to twenty-six minutes. I think it

might be arranged so that one man could milk nearly as many in the same time.

We weighed and tested the milk from each cow as usual, and found about the same
quantity as was obtained by hand, but a marked fall in the percentage of fat, due, we
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have no doubt, to the excitement caused by the noise of the machine and the presence of

a large number of people in the stable. As the cows became accustomed to the noise,

the percentage of fat gradually increased.

I have had no communication with any member of the firm, and have no interest to

serve in recommending the machine ; but I must say that, in my judgment, the inventor

deserx es great credit for what he has done to remove one of the chief obstacles to

successful dairying on a large scale. The only thing to prevent this machine from being

extensively used is the cost of the machine and of the power necessary to run it.

James Mills,

GuELPH, August 15th, 1895. President Agricultural College.

Brewer's Grains for Dairy Cows.

During the past season, one of the patrons from wKom we purchase milk for cheese

experiments commenced feeding brewer's grains to his cows. Soon after, a peculiar flavor

developed in the milk, in the curd, and more particularly in the cheese. Our cheese-

maker, Mr. Stratton, went to see the person about it, but he did not cease feeding the grains

until after my return from Europe, September 12th. As a consequence, part of our August

cheese, and most of the September had a flavor like yeast. This flavor continued for nearly

two weeks after the feeding of the grains was discontinued, and I would warn all factory

men and all patrons against allowing any of these grains to be fed to cows giving milk

for cheese or butter-making. It is one of the worst flavors I ever experienced in cheese,

and experts who have sampled them pronounce the flavor a peculiarly bad one.

Fly-trap and Preparations to Keep off Flies.

We have tried the various preparations that have been recommended to ward ofi*

flies from cattle, but have found them somewhat troublesome to apply, as well as expen-

sive and some of them useless. In addition, the strong smelling compounds, such as

flsh oil and carbolic acid, coal oil, etc., are apt to give a flavor to the milk when applied

in the stable. Where these are used, I would recommend that they be applied after milk-

ing, so that the odor would pass away more or less before the next milking time.

During the past season, we have been using the Guthrie fly-trap, and it has given

f^ood satisfaction. At first, we had considerable difliculty in getting the cows to go

through ; but later, after they became accustomed to it, they were anxious to go through

and were eager for their turn. The trap of 1894 we could not recommend. We suggested

some improvements, which have been made on the trap of 1895, and it works well. But

it must be admitted that a great many flies were left to annoy the cows, notwithstanding

the large number caught in the trap.

Farm Butter Making.

Co-operative Dairying Best. The co-operative or factory system is the best system

for the mass of farmers, yet there are many who, from choice or necessity, will manufac-

ture dairy goods on the farm. The product made will be chiefly butter, though some find

that fancy cheese, and soft cheese find a ready home market at remunerative prices.

Wherever practicable, we advise adopting co-operative dairying, as " creamery " butter

and prime factory cheese will supplant the " dairy " butter and cheese in the near future,

except under special circumstances.

The Dairy Herd. Select cows that attoin a standard of 6,000 pounds of milk, 600

pounds of cheese, or 250 pounds of butter in a year, and keep none below this standard.

This can be done only by weighing and testing the milk of each cow in the herd and not

by guessing at the capacity of each cow. A few good cows are more profitable than many

poor ones, and more profitable than a few good ones and more poor cows. Buy good cows

if they can be purchased for $35 to $45, but as a rule they must be bred. If it is not
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desired to engage in the breeding of pure bred cattle, select the best grade or native cows
in the herd and mate them with a pure bred male of a large milking or butter strain. He
will usually be found to belong to one of the dairy breeds. Heifers bred in this way, if

properly cared for, are likely to make excellent cows. Good heifer calves for the dairy

may be raised on sweet, warm, skim-milk, together with some boiled linseed, oilcake,

meal, clover hay and a few roots, after getting a start on the first milk from the dam and
afterwards whole milk for about two weeks. These heifers should drop their first calves

at from two to two and a-half years old. Aim at having some fresh cows each month
in the year, as they will tend to keep the flavor of milk and butter up to the standard.

This plan will also furnish material for a continuous dairy, which is much more satisfac-

tory and remunerative than a dairy which closes down part of the year.

Feeding, A succession of soiling crops in addition to pasture should be ready for

summer use, and.it may pay to feed some bran or other meal. A mixture of pease, or

vetches and oats, in the proportion of two bushels of oats to one bushel of pease or vetches,

sown at three diflferent periods of about ten days apart, and at the rate of two to two and
a-half bushels per acre, is a safeguard against drouth and a shortage of milk. Corn will

come in after this crop. For winter feeding, corn silage is the cheapest bulky food. Some
clover hay, with mangels, sugar beets, or carrots, and six to ten pounds of meal a day, in

addition to the corn silage, will maintain the milk flow. Swede turnips or turnip tops

should not be fed to milking cows unless the persons who eat the butter like this
" turnipy " flavor. For the general market keep turnips out of the ration.

Care of the Cows. Cows should have plenty of pure water and access to salt at all

times. Stables and cows need to be kept clean. Proper ventilation of the stable is impor-

tant. Brushing and carding will pay. Land plaster and whitewash should be freely used
—the one in the gutter and the other on walls and stalls. Kindxess should be the rule

in the t^'eatment of dairy cows. Endeavor to make the cow comfortable and she will

endeavor to make her owner comfortable. A motto of the dairyman is breed, feed, weed,

and hustle.

Dairy Utensils. As many as possible of these should be made of tin, containing no
seams or crevices. A dairy thermometer (glass) is a requisite. Procure the best utensils,

as they will save labor. A brush should be used in washing nearly all dairy utensils. Any
vessel which has milk in it, should first be washed in luke-warm water, then in hot water,

then scalded, and placed in the sun and fresh air. Woodenware should also be thoro-

ughly washed with a brush, scalded, and then aired, but not left in the sun long enough
to crack or warp. Below is a list of most of the utensils needed for farm batter-making,
together with the probable cost

:

A barrel or box churn, size to suit herd
A lever or roller woiker
A butter mould—size, one to two pounds
A shipping box, with ice box in centre and wooden trays

A thermometer (glass) ,

A salt sieve (hair)

A pair of scales, to weigh quarter ounces
A buttermilk strainer—size two to four quarts—with perforated

tin bottom, tine mesh
A butter ladle

A cream pail (tin, with handles on sides and tin stirring spoon) . .

Creamer cans and box for cold water (eight cows)
A cream separator (ten or more cows)
A brush for cleaning utensils

A supply of washing soda or borax
A supply of good butter salt, per sack

Butter color, if thought advisable to use it, per bottle or per gallon

Parchment butter paper per 1,000 sheets 1 40
Babcock milk tester (four bottles) 7 00
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The Dairy—Man or Women. He or she must be clean, neat and tidy. Everything

in and about the dairy should be a model of cleanliness. Business ability and good judg-

ment are also requisites of the successful dairy manager.

Milking. The cow's udder needs to be brushed before commencing to milk. Milking

should be done quickly and with regularity. It pays to " strip " the cows, and thus

secure all the milk, as the last portion is rich in butter fat. Straining is best done at

once after milking, by using a fine wire strainer and two or three thicknesses of thin cotton.

Creaming. There are three methods of creaming now in general use : shallow pan,

deep setting, and separator. Which system will be best, depends upon circumstances. If

a small number of cows are kept and no ice, nor spring water below forty-five degrees is at

hand, then small shallow pans will be best. For a larger number of cows—up to ten—and
where ice can be obtained, deep setting in cans about eight inches in diameter and about

twenty inches deep will be satisfactory. With ten or more good cows, use a cream separator,

and we would recommend buying one which has a capacity of at least 500 pounds (50 gals.)

of milk per hour. When tired of turning by hand (which will be in a short time), power
may be attached wiih good results. We have found the tread power satisfactory for

running the separator at our barn.

Shallow pan setting needs much space, pure air, a moderate to cool temperature, and
skimming at from twenty-four to forty-eight hours—before the milk becomes thick.

For deep setting, it is important to cool the milk to a temperature of forty-five de-

grees or below. Skim at the end of twelve hours in summer and twenty-four to thirty-

six in winter. The cans may be submerged, or surrounded by water as high as the milk

in the cans. They may be skimmed from top or by drawing ofi the skim-milk at the

bottom. Where the separator is used, have the temperature of the milk from eighty-five

degrees to ninety-five degrees, the speed of the machine full and constant, and the feed

regular. Test the skim-milk and note if there is any loss of fat. Secure the cream quite

thick, and cool immediately to about fifty degrees. Keep all cream about this tempera-

ture until sufficient is obtained for a churning, then warm to ripening temperature by

means of a water bath. Stir the cream while it is being warmed by the use of a tin

stirrer.

Ripening Cream. The ripening temperature will vary with the seasons, cows, and

kind of cream. The temperature should be such that the cream will ripen in twenty-four

hours with or without a "starter." A "starter" may be made by heating some skim-

milk from a fresh cow to ninety degrees the day before the cream is to be set to ripen.

Throw away the top portion of the thick skim-milk and add to the cream from two to

ten per cent, of the finely broken " starter." Stir it well into the cream, and leave it un-

disturbed until twenty to twenty-four hours after, when it should be ready to churn.

The buttermilk may be used for " starter," so long as it is of good flavor. Give the cream

a good stirring before putting it into the churn.

Churning. A simple box or barrel churn we find the best. To prepare it for churn-

ing, first scald and then cool. Strain the cream into the churn and it will prevent white

specks in the butter. If coloring is used, it should be put into the cream before com-

mencing to churn. The churning temperature will vary a great deal. Thick separator

cream may be churned at fifty degrees. Thinner cream may be churned at fifty-six de-

grees to sixty degrees in summer, and up to seventy degrees, as the season advances.

Have the temperature such that the butter will come " firm " in from twenty to forty

minutes. Close covered churns must be ventilated two or three times during the first ten

minutes of churning. When the butter " breaks," add a quart or more of water to the

churning for each pail of cream. The temperature of the water added at this stage

should vary according to season—cold in hot weather and warmer in cooj weather. The

object is to assist separation of butter from the butter-milk, and to temper the granules

of butter. If the water is too cold in winter, it will jjrevent the grains forming the
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proper size. The churn should be stopped when the grains of butter are about the size of

small wheat kernels. The butter-milk may then be drawn o3 through a strainer, or the

granular butter may be dipped out of the butter-milk by means of a sieve, which is the

Danish practice.

Why Butter Does Not Come. The chief reasons are :

1. The temperature is not right—usually the cream is too cold in the churn.

2. The cream may have been kept too long.

3. The cream of a " farrow " or " stripper " cow may be the cause of the trouble.

4 The cream may be too thin—get rid of some of the skim-milk.

5. The cream may be too thick—add a little skim-milk or water.

6. The churn is too full.

7. The maker is incompetent.

The process of churning is the packing together of tiny fat globules, and anything
which hinders this tends to prevent churning.

Washing Butter. "Where a highly flavored, short-keeping butter is wanted, do not
wash at all. For prints to be eaten in a week or two, wash once, and for tub butter, to

insure keeping quality, washing twice, or until the water comes away " clear," is a safer

practice. Do not leave the butter standing too long in the water, as it will spoil the

flavor.

Salting and Worhing. Fine butter salt (the use of coarse, lumpy salt is not advis-

able) at the rate of half an ounce to one ounce to the pound of butter may be sprinkled

on the granular butter in the churn or on a worker. Some salt with strong brine. If

salted in the churn, a portion or all of the working may be done by revolving the churn
slowly after allowing the salt time to dissolve. Expert butter-makers may work butter

once. Others will succeed better by working twice. Work by pressure and avoid a

sliding or grinding motion. When the " streaks " have disappeared, the butter is firm

and waxy in texture, and the excessive moisture is removed, it is then worked sutiiciently.

Printing and Packing. For immediate use, the "print " of various sizes is a desir-

able package. It should be wrapped in good parchment butter paper. The tub, firkin,

or cube package, is best to pack butter in for export, or if it is to be kept. The butter

should be solidly packed in the tub, then bo covered with butter cloth or parchment circle

and a quarter to a half an inch of salt paste to exclude the air. Brine should be added
from time to time. Keep in an even temperature. Prepare these wooden packages by
soaking for a day or two in brine, then scald, and cool, and line with parchment paper.

Marketing. Do not trade good butter for dry goods and groceries at (for you) star-

vation rates of exchange. If possible, secure customers in a village, town, or city and
send them your best- make regularly. Selling to a reliable commission house or grocery-

man (for cash) is a good way to market. A suitable shipping box with ice-chamber is

necessary to send butter any distance in hot weather. Have a brand for your butter and
sell none but the best with your brand on it. If a churning goes wrong, sell it for what
it is worth without branding.

Excursions.

As usual, we had a large number of excursions in June and July, and many visitors

during the whole season. We have endeavored to make the visits of these persons
pleasant and instructive by running the cream separator, testing milk, churning,

making cheese, and giving addresses on dairy topics. We trust soon to have the various

implements of the dairy properly named, with capacity and chief points suitably printed,

that visitors may be better instructed as to the uses of the various machines used in

dairy work.
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Correspondence.

The correspondence has been quite heavy during the year. A great many writers

make inquiries that often require considerable time to answer. Several have replied

acknowledging assistance received from advice given in letters from the Dairy Depart-

ment. A supply of bulletins and pamphlets covering the common troubles of the dairy

make this work very much lighter than it otherwise would be.

Needs op the Dairy Department.

1. A man in the dairy stable and piggery to do experimental work in feeding and to

assist in milking and other work so far as his time will permit.

2. A continuation of the Dairy School on a smaller scale throughout the year for the

benefit of cheese and butter-makers. Quite a number have come to the dairy during the

past year and stopped for a short time to pick up any new things in dairy work. This

should be encouraged to a greater extent. The month of June might be devoted to

special classes in farm butter-making and experimental work for the benefit of students

in both butter and cheese-making.

3. A system of cold storage or a refrigerator suitable for storing experimental cheese

and butter. This is needed very badly as we have no suit§ible place at present for storing

cheese and butter made during the experimental season.

4. A system of ventilation for the cheese-curing room and for the dairy stable.

5. A curing room that can be kept moist and cool for the curing of fancy cheese

The cheddar curing-room is wholly unsuited for the latter class of cheese.

All of which is respectfully submitted.

H. H. DEAN,

Ontario Agricultural College, Professor of Dairying.

GuELPH, December 31st, 1895.
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PART VII.

REPORT OF THE AGRICULTURIST.

Tu the President of the Ontario Agricultural College :

Sir,—I have the honor to submit herewith my third annual report. Though I must
confess that the work accomplished during the past year has, in some respects, fallen

considerably short of what I had expected, still, certain important preparatory steps have
been taken in the direction of developing the work in which I am especially interested.

My work may be most conveniently reported under five heads : farmers' institutes,

lectures, correspondence, bulletins and experimental work.

Farmers' Institutes. From January 2nd until January 22nd, 1895, accompanied by
Messrs. L. Patton, Oxford Mills, and M. McNabb, Cowal, I attended institute meetings
in the counties of Frontenac, Leeds, Grenville, Dundas and Stormont. As a report of

these meetings has already appeared in the Report of Farmers' Institutes of Ontario, it is

unnecessary to say anything further regarding them.

Lectures. The lectures to students have followed very closely the course outlined in

the College Circular. The work during the present College year is somewhat diiferent,

however, from that of previous years, owing to the fact that the third year work has
been divided into special departments, and that agriculture and dairying comprise one of

these departments. During the full term just closed, the third year students have devot-

ed the time allotted to agriculture, to practical work in judging cattle, sheep and hogs.

The remainder of the year \Fill be devoted to the study of pedigrees, principles of breeding,

the scientific principles which underlie the various operations of soil, tillage, etc., the

difterent branches of agriculture being discussed much more fully than was possible

during the first two years of the student's course.

It is my intention, if the plan meets your approval and the approval of the Minister
of Agriculture, to arrange for practical work in experimental feeding, for the third year
students who take agriculture as their special department. Such an arrangement would
occasion some extra expense ; but, as a means of education, I believe it would be well

worth the money expended. However, for reasons which appear in another part of my
report, I fear it will be impossible to give the present class the benefit of such training.

The new live-stock class-room is comfortable, commodious, and well adapted to the
purpose for which it is intended. With such improved facilities, I hope to be able to

make the study of live stock still more interesting and profitable to the students.

Correspondence. During the year, a great many letters have been received, contain-

ing inquiries regarding almost every department of farm work, though the greatest part
of them concern stock feeding. To answer these questions satisfactorily requires consider-

able labor and careful thought, and constitutes a work of such importance and responsi-

bility, that I have thought it not unworthy of this brief mention.
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Bulletin. During the past summer, Mr. Harrison and myself prepared a bulletin on
some of the more important grasses found in Ontario. The bulletin is designed for the

student and the farmer ; and, in addition to a full botanical description of each grass, it

contains notes on the utility of the different grasses, together with brief notes on the cul-

tivation of grasses in general. Moreover, the bulletin is illustrated with excellent

plates of the grasses mentioned.

Experimental Work. In last year's report, I stated that I expected to commence a

number of experiments in stock feeding, during the present year. A small grant was
asked for the purpose of fitting up suitable buildings, and the work of preparation was
commenced early in the spring. A building which was already on the ground, has been

partially fitted for the accommodation of cattle and sheep, and a new building has been

erected, but not yet completed, for an experimental piggery. The College carpenter has

had so much other work on hand, that, as yet, he has been unable to complete the build-

ings in question. For these reasons, no work in experimental feeding has been com-

menced, nor is it possible, as previously mentioned, to give the third year students

practical work in experimental feeding.

A plan of the experimental piggery is given below :

44-

/^L/7A/ or
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The building is 44x32 feet. The walls are composed of gravel and Queenston
cement, and are one foot thick, thus making the building 42 x 30 ft. inside. The main
feature of the plan is the four foot alley which runs next to the wall on each side of the

building. This alley contains doors (marked d.), which are hinged to the partitions

between the pens, and fasten to the wall. Thus the hogs have free access to the portion

of the alley opposite their respective pens, and may use it for their droppings, thereby
keeping clean the part which contains their trough and bed. When it is required to

clean the pens, the doors are swung back against the partitions, shutting the hogs into

the pen which contains the trough, and leaving a continuous passage from one end of the

building to the other, A wheelbarrow can be taken into the passage, or alley, and the

manure wheeled outside through the doors marked o. d. The drainagd is towards the

manure alleys. The floor is of cement, but planks are laid on the cement over those

portions intended for the beds, thus raising the beds two inches above the rest of the

floor. The pens are made small to accommodate small lots for experimental feeding.

In concluding my report, I wish to express my appreciation of the comfortable office

provided for me in the Experimental Building. My department is now better equipped
than ever before, and I shall endeavor to take advantage of improved conditions, and
render the more efiective service which they demand.

I have the honor to be. Sir,

Your obedient servant,

G. E. DAY,
Agriculturist.

Ontario Agricultural College,

GuELPH, December 31st, 1895.
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PART VIII.

REPORT OF THE HORTICULTURIST.

To the President of the Ontario Agricultural College :

Sir,—I have the honor of presenting herewith the report of the Department of

Horticulture, for the year 1895.

With fruitgrowers generally, the year has been in many respects, an unfavorable

one, yet from the varied nature of the work here, I am glad to be able to report pro-

gress.

The year's work in this Department can be reported on most conveniently under the

following headings :

I. Teaching.

11, Management of the Horticultural Department.

III. Inspection of Fruit E.^periment Stations.

IV. Co-operative Fruit Testing.

V. Bulletin Published.

VI. Meetings Attended,

I, TEACHING,

It has been our endeavor during the year, to make all students, under our charge,
as proficient as possible, in both the theory and practice of Horticulture. Instruction
has been given by means of lectures in the class-room and practical work in the orchard,
garden and greenhouse.

The course of lectures, as outlined in the College Circular, covers as fully as is

thought practical, the subjects of Fruit Growing, Vegetable Gardening, Floriculture and
Landscape Gardening. These lectures have been given twice a week throughout the
greater portion of the year, to the second year students. Beginning with the fall term,
lectures have also been given to the students of the first year. Upon the revision of

the course of study for students of the third year, in which they now have the opportun-
ity of devoting special attention to one or more of the branches of study taken up here,

an advanced course in Horticulture has been arranged with special lectures, reading and
laboratory work.
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During the past year special attention has been given to practical work. We find

that the best way of making a student understand any particular operation is to allow
him to perform that operation himself. Accordingly, two afternoons a week, have been
devoted to such work as the pruning of apples, pears, raspberries, currants and goose-
berries

;
pruning, training and trellising grapes

;
practising the different methods of

grafting on hard and soft wooded plants
;
preparing spraying mixtures ; originating new

varieties by hand pollination
;
germinating and testing seeds ; transplanting seedlings

;

potting and handling house plants, etc.

Much interest has been taken in this work. In an accompanying illnstration, may
be seen a section of the class in Horticulture busy at the work of hand pollination, upon
tomatoes and petunias growing in the Horticultural laboratory.

II. MANAGEMENT OF THE HORTIOULTURAL DEPARTMENT.

The work of this Department, ?,side from teaching, is of a varied character. It

embraces the care and management of : (1) The orchards and fruit plantations
; (2)

Vegetable garden
; (3) Lawn and grounds

; (4) Arboretum and tree clumps
; (5) The

greenhouses. All of these are made use of, as far as possible, to give instruction to

students ; and the work in them is conducted so as to be an object lesson for both stu-

dents and visitors.

Orchards and Fruit Plantations.

On account of the unusually late, severe and prolonged frosts in the spring, the
fruit crop here, as in all other inland parts of the country, was almost an entire failure.

Not only the young fruit and blossoms were destroyed, but in many case.^ the leaves and
young wood were killed as well. Happily such seasons are not of frequent occurrence

;

and when they do come, there are always some of the more favorably located sections of

the country, which are able to furnish the much needed supply of fruit.

Although the trees this year bore little more than disappointment, they were as

carefully attended to as usual, in the hope of better returns in years to come. They
were kept well cultivated up till midsummer, when the ground was sown to millet to

help make up the shortened supply of fodder for farm stock. This crop, coming on so

late in the season, interfered little or none with the growth of the trees, and gave a fair

return from the land for the season's work. Careful attention was given to spraying, to

hold in check fungous diseases. In the spring, before the buds opened, all fruit trees

were sprayed with a solution of copper sulphate, 1 pound to 25 gallons of water. Before
the blossoms appeared and again after they had fallen, the trees were sprayed with the

Bordeaux mixture, made according to the following formula ; copper sulphate, 4 pounds
;

lime, 4 pounds ; water, 50 gallons. These sprayings were given for the purpose of prevent-

ing fungous diseases on the foliage, as well as on the fruit, should there be any. At
each of the later sprayings, 4 oz. of Paris green were added to the mixture to destroy

all leaf-eating insects. On account of the comparative exemption from apple-scab and
other fungous diseases this year, the effect of these sprayings with copper sulphate was
not so noticeable as in other years

;
yet they were a safeguard, and, no doubt, were of

some use. The Paris green in the mixtures, however, was quite effective in keeping in

subjection the tent, red-humped and yellow-necked caterpillars.

Early in June, when the beetles of the flat-headed borers were active, the trunkf of

all young fruit trees were washed to prevent these insects depositing their eggs. The
wash was made by adding to a thick paint-like solution of soft soap, enough crude car-

bolic acid to give it a strong smell, which is ofiensive to these beetles. Besides prevent-

ing the attacks of the borers, this wash gives a clean, thrifty appearance to the bark of

young trees.
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Grape vines were most seriously injured by the spring frosts. Owing to the unus-
ually warm weather for two or three weeks preceding the frosts, the vines had made a
growth of a foot or more in length. All of this was destroyed, and in most cases the

old wood was seriously injured as well. At the time, it was doubtful if it would not be
better to cut the vines off at the surface of the ground and allow them to start afresh

from the roots. As an experiment, half of the vines were so cut down and the re-

mainder left untouched. Those cut down made a strong growth, which was directed by
summer pruning into such canes as were needed to form new vines. In most cases, good
vines were formed, but it will really take another year to make full sized vines again.

They will, however, be in better shape by that time than those not cut back. The latter

made a very irrfgular growth, and although most of them made a few strong canes,

which should bear fruit another year, yet they will never make well shaped vines till

started afresh from the bottom.

Currants and gooseberries were well formed at the time of the frosts, and only that

fruit borne in the centre of the bushes and well protected by the leaves, remained on and
came to maturity.

The fruiting wood on the raspberries was not so seriously injured by the frosts as

the new canes coming from the ground. The blossoms had not yet appeared and there-

fore escaped injury. The crop from these was a good one, the fruiting season being con-

siderably lengthened by timely showers.

From the strawberry plantation set out a vear ago last fall, a good crop of fruit

was expected this year. The vines were covered during the winter, with a heavv mulch
of coarse stable manure, which was left on until growth commenced in the spring. It

was then raked ctt' and tramped down as a mulch between the rows. During the warm
weather in the early part of May, the plants made a vigorous growth and at the time of

the frosts were out in full bloom. The crop, consequently, was materially lessened ; only
those plants having strong fruiting crowns, sent up a second lot of blossoms.

A new plantation of strawberries was put out this year in the vegetable garden, the
intention being to bring strawberries into our regular rotation of garden crops. This
plantation includes 123 varieties, many of whi^h are new in Ontario. The blossoms
this season were picked ofi to throw all the vigor of growth into the plants. Previous
to planting, the ground was deeply sub-soiled and well worked. The planting was done
in the spring, as early as the ground could be got ready, and, notwithstanding the severe
drouth which followed, very few of the plants failed. With frequent and clean cultiva-

tion during the summer, the growth was remarkable. After the ground had frozen hard
this fall, the plants were covered with a heavy covering of coarse stable manure. The
coarsest of this will be raked off in the spring and left between the rows for a mulch. It
is expected that some valuable information may be obtained next year as to the pro-
ductiveness of all these different varieties grown under the same conditions.

It is the intention of this Department to devote more attention to fruit growing.
This is a branch of the work here which needs developing. With a view to extending
our orchards and fruit plantations, field number thirteen has this summer been thoroughly
underdrained. This field contains twenty acres, about four acres of which was four
years ago planted to fruit. The remainder will be taken up, as required, for growing and
testing whatever fruits can be grown in this section.

The Vegetable Garden.

A year ago this fall, the vegetable garden was thoroughly underdrained, and the
benefit of this was very noticeable in the spring. The lower parts of the garden for
years past have been too wet in the spring to be worked at the same time as the higher
parts. This year, the whole garden was plowed frooi top to bottom by the ISth of
April, and it woiked up as mellow as an ash-heap. With the spring plowing, the ground
was subsoiled. The subsoil plow, following in the furrow of the surface plow, worked
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the soil about ten inches deep. This brought to the surface many large stones, which
were removed, and eight or ten waggon loads of smaller ones were also picked pS during

the summer. In this way, the vegetable garden has been put into a much better condi-

tion for the cultivation of the va^'ious vegetable crops.

A rotation of crops in the garden we think quite as important as a rotation of crops

on the farm. On account, however, of the greater variety of crops grown in the garden,

some of which are grown only in small quantities, a systematic rotation of garden crops

is more difficult to arrange. The advantage of a rotation has been clearly shown in the

garden here in the case of onions, which are commonly supposed to improve by being

grown repeatedly on the same ground. For the past twelve or fifteen years, it is said,

onions have been grown here on the same ground, and year by year they have become
smaller and smaller, until last year they would not average much more than one and one-

half inches in diameter. This year they were grown on an adjoining piece of land, and
given the same attention as usual, the results being that the bulbs are double the size

they were last year. One of the men declared, " They are the finest onions I have seen

here for the last nine years."

The rotation which we are trying to establish at present, is as follows :

1. Strawberries, a new plantation of which will be put out every spring, and cropp-

ed two years.

2. Potatoes, tomatoes and corn, gross feeders, which can readily make use of the

decaying organic matter in an old strawberry bed.

3. The various garden crops grown for their roots or bulbs ; as beets, carrots, onions,

parsnips, salsify and turnips.

4. The legumes and cucurbits ; as, peas and beans, cucumbers, citrons, melons and
squashes.

5. Cabbage, cauliflower and celery.

This may have to be varied occasionally to suit the requirements, but a systematic

rotation will be aimed at, and more fully carried out as soon as it can be definitely ascer-

tained j ust what area will be necessary to grow a sufficiency of each kind of garden crop

The yield from the various garden crops this year, notwithstanding the severe

drouth in the early part of the summer, was very fair—an ample supply to meet all the

needs of the College.

The Lawn axd GroOnds.

Among the many duties devolving on this Department, is the care of the lawn and

grounds. On account of their extent, considerable labor is required to keep these, at all

times, in first-class condition. An efiort has been made to do this, however, and we
think we have been fairly successful. Dudng the period of rapid growth, in spring and
early summer, the horse and hand mowers were in constant use, to keep the lawn smooth

and well shorn. The grass edges bordering the drives and flowerbeds were trimmed and
kept neat. The soil about the trees and shrubs was repeatedly hoed and kept in a mellow

condition. Fresh screened gravel was added to many of the drives, and these also were

gone over frequently with the hoe and rake to keep down grass and weeds.

Every year considerable labor has been required to repair and fill up gullies washed
in the sides of the drives during heavy rains. Some permanent improvement has been

effected this year in the way of paving the east side of the main drive leading to the

College. The paving is done with small cobble stones, and extends from the border two

feet into the drive. This has proved efi'ective as was shown after the heavy fall rains.

The work will be continued next year, until all drives needing it will be done '\n like

manner.

Another permanent improvement was the erection of a low, neat, wire fence between

the lawn and north end of the vegetable garden. We do not, as a rule, believe in erect-

in» fences, and have been endeavouring to do without them as much as possible. But
110



59 Victoria. Sessional Papers (No. 18). A. 189(

after a couple of serious inroads into the garden by the cattle of careless neighbors, we
were obliged to do what no one in a Christian neighborhood should have to do—fence

against our neighbor's cattle.

Much permanent improvement has also been made in the grounds surrounding the

dairy and poultry buildings. In various places where it was required, they have been

levelled ami either sodded or seeded. The drives have been graded and gravelled and
put in an attractive condition.

Arboretum and Tree-Clumps.

We have here on the College lawn and in the various tree-clumps scattered about
the place, a very fine collection of the varieties of trees and shrubs which will thrive in

this section. Much of the value of this collection, as a means of instruction, heretofore

has been lost, because the trees have not been labelled. A start has been made this year

towards supplying this need. Preparatory to securing labels, the trees and shrubs had to

be identified, and a list made of the varieties growing. In some cases considerable difii-

culty has been experienced in doing this, on account of the scarcity of bloom this year, after

the severe frosts of May. But as opportunity ofiered, the work has progressed, and a

list as complete as could be made this year, has been prepared. Much valuable assistance

in this work was given by Mr. D. W. Beadle, of Toronto, an experienced nursery man
and botanist, who spent a week here helping us during the summer. The labels we intend

using have to be ordered from London, England, and it is expected that they will be on
hand ready for use next spring

In the spring about two hundred Austrian pines, which were becoming crowded in

the nursery, were taken up and transplanted in the corners of the fields in various parts

of the farm, so as to vary the landscape with clumps of evergreen.

The trees in the forestry plantation were trimmed and kept well cultivated during
the season. Many of these were seriously checked by the late spring frosts ; but on the

whole, they have made a very fair growth, and in a few years will so shade the ground
that cultivation will be unnecessary.

The Greenhouses.

In last year's report we described at length oup six difierent greenhouses, and gave
an account of the work carried on in each. The work during the past year has been
continued with increased vigor, and large additions have been made to our list of varieties.

The celluloid labels described in our report last year have stood well and have given
good satisfaction. The work of labelling with these has continued as new plants have
been introduced. Some of them may be seen in the illustration of chrysanthemum
blooms.

Since we have had electric cars between the city and the College, there have been
crowds of visitors every day to see the greenhouses. From the Guelph Mercury we clip

the following account of a reporter's visit, at the time of the chrysanthemum display :

" In these days, when autumn has bereft Flora of her adornment in the garden and
the fields, it is refreshing to look on her beauty in the conservatories. At this time the

conservatories of the 0. A. College are visited by hundreds of people from the city and
surrounding country to gaze on the wealth of nature's beauty, garnered from every clime,

which they contain. Under the guidance of Mr. Hutt, the Horticulturist, a reporter, on
Tuesday afternoon, had the pleasure of spending an hour amidst the beauty and wealth of

the conservatories.

The display of chrysanthemums is better this year than in any previous year. They
have now over one hundred varieties, twenty of which are new varieties selected from
the prize list of the chrysanthemum show at Toronto last fall. They have some of the
largest and fullest blooms that they have yet grown. These are obtained by training to
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a single stem, allowing only one or two buds to bloom. Some of the largest will measure

about eight or nine inches in diameter. Recently a great deal has been done towards

introducing the feathered and anemone-centred varieties, on account cf their oddity and
unusual beauty. A number of them are among the recent introductions. The shades

and colors of these are innumerable and indescribable, and can only be appreciated when
seen. The single stem blooms are now at their best, but the general display in the con-

servatory will be at its best in another week, when the bloom will last for four or five weeks.

The grouping and arrangement of the flowers in the conservatory is tasteful and artistic,

reflecting credit on Mr. Hutt, and his florist, Mr. James. The tall, graceful chrysan-

themums at the back from a bank of bloom, set off" by the smaller and variously tinted

geraniums in the foreground. The palms and other tropical plants in the centre of the

conservatory give a faint idea of a tropical forest.

In the tropical house a chief feature of attraction is a banana bearing a truss of fruit.

These, when ripened on the tree, are much more juicy and appetizing than the dry, mealy

ones picked green and shipped to us from the south. In this house, too, is also found a

number of the economic plants, such as the cocoanut, the ivory-nut (from which ivory

buttons are made), the coff'ee tree, pepper tree, sago palm, etc. There were also observed

a number of nice orchids, but they have not yet attained full bloom.

In the intermediate houses are now being raised a host of vigorous plants which will

keep up the succession of bloom after the chrysanthemum bloom is over. A large number
of lily bulbs are rooting, which will make a fine display next Easter.

In the Horticultural Laboratory the plants are growing with which the students will

carry on their experiments and laboratory work during the winter. Among these are a

fine lot of strawberries coming into bloom. From these it is expected to produce by

hybridizing, new varieties.

A whole forest of young geraniums, coleus, etc., are being started in the propagating

house to make plants for bedding next spring.

In the forcing hours there is a beautiful collection of roses and carnations from which

out flowers are obtained in the winter. Later on in the season this house will be devoted

principally to the forcing of vegetables, such as radii-h, lettuce, cauliflower, and tomatoes,

the space under the bench being utilized for growing mushrooms and rhubarb."

III. INSPECTION OF FRUIT EXPERIMENT STATIONS.

The system adopted last year, of testing both old and new varieties of fruits by means

of fruit experiment stations in various parts of the Province, has this year assumed more
definite form, and promises fully to meet the requirements of Ontario fruit growers.

It has been my pleasant duty to visit and inspect, during the summer, all of the

stations already established. Each station was visited at the most opportune time for

taking note of the particular kind of fruit groi^n there. At every station, I am glad to

say, good work is being done, and valuable information is being gained, which will be

given to the public in the annual report of the stations.

In company with Mr. L. Woolverton, Secretary of the Ontario Fruit Growers'

Association, I also visited a number of other places in diff'erent parts of the Province,

where it is thought desirable that other stations should be established, our object being to

learn as much as possible about the fruit interests of these sections, and find competent

fruit growers to undertake experimental work.
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The following is a brief report on visits to the stations established last year :

The WE>fTwoRTH Station.

May 23rd, 1895. Visited the Wentworth station, where Mr. Murray Pettit, Winona,
is making a speciality of grapes. Found everything under good cultivation and well

cared for. Spraying with copper sulphate solution had been done before the appearance

of the foliage, and also with the Bordeaux mixture before the appearance of blossoms.

The severe frosts of the previous two weeks had killed the new growth on the young
vines at the north end of the place ; the large vineyards, however, at the bick and more
under the lee of the mountain, had escaped with little or no injury. Pears and plums
also at the front were seriously thinned out by the frost, while a block of one hundred
greening apple trees, close under the mountain, was white with bloom.

The plot of ground devoted to the planting of new varieties, was in first-class condi-

tion and the young trees and vines were doing well.

September 25th. Visited Mr. Pettit again at the height of the grape harvest, when
all hands were busy picking, packing and shipping grapes. In most parts of the vineyard,

the vines were heavily laden and presented a magnificent sight. From the twenty acres

in bearing, Mr. Pettit estimated the crop would be between sixty and seventy tons. This

was being disposed of at the rate of about two tons per day, shipped mostly to regular

customers or retail dealers in various parts of the province. In this way, Mr. Pettit

realizes much better prices than by shipping to commission men in the large and usually

over-stocked markets.

Owing to the light crop of fruit in all parts of the country, except where it was pro-

tected from frosts by the proximity of some mjuntain or large body of water, the prices

this year are unusually good ; and fruit growers in such favored sections are making up
for the low prices obtained in other years, when fruit has been abundant.

The South-Western Station.

September 26t;h. Visited the station at Liamington in Essex County, where Mr.
W. W. Hillborn is making a specialty of peaches and strawberries. Our visit to this

station last year was on the 15th of June, during the strawberry season; this year we
deferred it till September, to see it at the time of peach harvest.

Although peaches are grown to a certain extent all over this county, they are most
extensively grown along a narrow ridge of land in the southern pait of the county, run-

ning parallel with the lake shore. " The Ridge," as it is called, is about five or six miles

long, and varies from half a mile to a mile and a half in width. The soil is a light, dry,

sand, so dry in fact, that for the last two years, the strawberries grooving on it have, in

many cases, been killed out during the hot weither of midsummer. Its peculiar adipca-

bility, however, for peaches makes it valuable, and in consequence of this being the only
section in Ontario where the peaches were not iniured by the spring frosts this year, the

price of land along " The Ridge" has risen nearly 820 par acre.

Mr. Hillborn has about 100 acres planted with peacn trees, and expects to put out

twenty-five acres more next spring. As yet, most of the trees are young and not in bear-

ing. From five acres bearing this year, he picked about 900 baskets, which were sold by
contract lor eighty-four cents per basket.

He has now under test over one hundred varieties, about forty of which will be bear-

ing next year. Full reports as to the value and productiveness of these varieties will be
given from year to year in the annual reports, so that valuable information for peach
growers may soon be looked for from this station.
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The Georgian Bay Station.

Oa August 29111, after a couple of days spent among the fruit growers about Walker-

ton and Port Elgin, and a sixty-mile ride across the country on a bicycle, we reached our

plum experiment station at Clarkesburg. By taking note of orchards along the road, the

influence of the waters of the Geo-gian Bay upon the climate in that section might readily

be seen. In all of the orchards inland, and in many places up to within a mile or so of

the shore, the spring frosts had destroyed the blossoms and there was little or no fruit.

Along the bay shore, howevf,r, many orchards might be seen laden with fruit, and in some

cases the branches were propped with poles to enable them to bear their load.

The orchards of Mr. John Mitchell, our experimenter at Olarkesburg, being a couple

of miles from the bay, had suffered somewhat from the frosts, and were bearing about

half a crop. The varieties of apples most heavily loaded were Kings, Baldwins, Ribston

Pippins, Cayuga Redstreaks and Greenings. Northern Spies, had not bloomed at all.

Duchess of Oldenburg, which were then all harvested, had been a good crop and had

brought two dollars and fifty cents per barrel in St. Mary's and Stratford.

Plums, of which fruit Mr. Mitchell is making a specialty, were seriously injured by

the frosts. Those varieties which had escaped uninjured and were bearing heavily, were

Lombards and Duane's Purple. The fruit of these was finding ready sale at $1.2.5 per

basket. Mr. Mitchell has about 500 thrifty young plum trees in bearing, and in the new
plot devoted to variety tests, thirty seven varieties were planted this last spring. Three

trees of each. Besides these, he is testing a few of the hardier varieties of peaches, pears

and cherries.

Mr. Mitchell is a thoronch cultivator, sprays his orchards carefully for insects and

fungous diseases, and takes a lively interest in the fruit industry of his section.

The SmcoE Station.

August 30th. Visited the Simcoe Station, where Mr. G. C Gaston, of Craighurst,

is testing hardy varieties of »pples, pears and cherries, and some of the small fruits.

Craighurst being somewhat inland, the fruit in this section was seriously injured by the

spring frosts. In Mr. Gaston's apple orchard there was about a quarter of a crop. The

varieties bearing most heavily were : Wealthy, Spitzenburg, Baxter, Golden Russett and

Talman Sweet. Some young Wealthy trees were very heavily laden, proving the hardi-

ness and productiveness of this variety.

Good cultivation and thorough spraying, such as Mr. Gaston gives his orchard, may
accomplish wonders in most seasons in producing fine fruit, but in seasons like this where

the frost takes everything, cultivation and spraying can avail nothing, except to keep the

trees in a vigorous, hf althy condition for future crops. It was on account of the scarcity

of Iruit in Mr. Gaston's orchard this year, that he was unable to make the display at the

Toronto exhibition which he otherwise would have made.

Among his young apple and pear trees planted this spring there was not a failure,

all of them at the time of our visit showing a good growth. The currant and gooseberry

bushes planted this spring were also doing well. Mr. Gaston has yet a number of

Russian varieties in the nursery row, ready for planting another year.

The Bay of Quinte Station.

September 4th. We arrived at Trenton, and after wheeling out four miles on an

uphill dusty road, we reached the home of Mr. W. H. Dempsey, the manager of the

fruit experiment station for this section. Mr. Dempsey's specialty is apples. His

orchard covers about forty acres ; nearly all of the trees of which are in bearing. Mr.

Dempsey and his father, the late P. C. Dempsey, always had a taste for originating and
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testing new varieties, and, on this account, Mr. Den.psey's orchard probably contains a
greater number of varieties than any other apple orchard in Ontario. He has growing
over 150 varieties, twenty-three of which are carefully described and reported on in last

year's report.

The spring frosts, so injurious in most places, had done very little damage here. It

was estimated that his crop would be over 1,500 barrels, and, as most of the apples this

year are of unusually good quality, the greater part of the crop will be Al marketable
fruit.

To enable him to pack and ship his fruit to advantage, Mr. Dempsey has built a
large, two-s;ory fruit house, the walls of which have been made frost proof, so that
apples may be stored in it all winter and sold in the best markets.

'• Maplehdrst " Fruit Farm.

When giving an account of visits to the different fruit experiment stations already
established, and which we expect in time to contribute valuable information to Ontario
fruit growers, it may be well to mention " Maplehurst," the fruit farm of Mr. L. Wool-
verton. Secretary of the Ontario Fruit Growers' Association and editor of The Canadian
Horticultv.rist ; for probably no other fruit iarm in the province has afforded so much
information to fruic growers as that of the editor of The Horticulturist. " Maplehurst "

is about a mile west of the village of Grimsby, and consists of a one hundred ace strip

of land about a mile long, running from the noounlain to the lake. It embraces a great

variety of soils, from a light, loamy sand to a heavy clay. This, in connection with the

wonderfully favorable climate and shelter of the m untain, makes it well adapted to the
production of all kinds of fruits grown in the province, and all of these are grown there

more or less extensively, as the entire farm is planted with fruit.

Besides growing fruit for profit, Mr. Woolverton plants largely every year as a

student of horticulture. Nearly every new fruit promising to be of any value is given a
trial. Last spring about 130 new varieties were planted, embracing pears, peaches, plums,
apricots, cherries and grapes. By planting annually in this way and keeping careful

records, Mr. Woolverton, as editor of The Horticulturist, is enabled to advise his readers
with authority as to the merits of new fruits constantly being brought before the public.

His collection of varieties of cherries is one of the largest in the Province, and it is hoped
we may glean valuable information from his reports on these.

Proposed New Stations.

The following notes are on visits made to different persons, with a view to finding

suitable places for new stations :

Martin Burrell, St. Catharines, Lincoln County.

Visited May 25:h, 1895. Situated four miles west of St. Catharines and half a
mile from the lake. Farm of twenty-five acres, seventeen acres in fruit. Soil very
variable, from light loam to heavy clay, partly rolling. The following fruits are being
grown : Four acres or about 1,000 peach trees in bearing, of twelve varieties ; two acres
peaches newly planted; 200 pear trees, mostly in bearing, of twelve varieties; 150
cherry trees, six varieties, mostly early Richmond ; fifty quince trees, of two varieties

;

800 grape vines, about twelve varieties ; about half an acre of strawberries and other
small fruits ; few apples.

Mr. Burrell is an energetic young man, enthusiastic in fruit growing. He takes an
active part in the local farmers' institutes, and has made for himself a reputation as a
thorough going fruit grower.
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Stanley 8pillrt, Nantye, Simcoe County.

July 9th, 1895. Three miles north of Lefroy station and twelve miles south of Barrie.

Lot of two and a half acres, but more can be bought from an adjacent farm.

Soil, a moist, sandy and clay loam, well adapted to growing gooseberries. Land all

well underdrained, heavily manured and thoroughly cultivated.

The following fruits are grown : gooseberries, raspberries and strawberries, and a

few trees of plums, pears and cherries. Most of the ground is devoted to growing goose-

berries, of which he has about 700 bushes of about twenty different varieties. A plot

of new varieties put out this spring.

His Champions were remarkably prolific and his Downings very large. All had

been sprayed. Mr, Spillet uses a small Clarksburg pamp on a barrel mounted on a hand

cart. Has also used flowers of sulphur for mildew. His bushes are planted six by four

feet and trained in the bush form.

Mr. Spillet is an elderly man and has taught in the .neighboring rural school for

thirty years, but is resigning this year. He is a careful, reliable man, enthusiastic in

cooseberry growing, and should make a good experimenter. Was busy when we called

making drawings of the different varieties of berries.

He grows plants every year for E. D. Smith of Winona.

Rev. E. E. Stevenson, Freeman, Halton Co.

Mr. Stevenson is a Methodist minister, now stationed at Freeman, near Burlington.

Nearly all of his strawberries, however, are grown on the fruit farm of his father near

Guelph, which he visits frequently. Mr. Stevenson has all his life been growing and

testing everything new in the line of strawberries, and is without doubt the best authority

in the Province on the varieties of this fruit. He has about two hundred varieties under

test, forty-two of which were reported on in last year's report. He is also giving atten-

tion to the production of new varieties by artificial pollination.

A. E. Sherrington, Walkerton, Bruce Co.

August 27th, 1895. Short distance from G. T. R. station, outside town limits, on

land 160 feet above the town. Has a farm of seven acres, but expects to buy more. Soil

chiefly clay loam and uniform. Most of the farm planted with apples and plums. Has

about 240 apple trees in bearing, seven or eight of the leading varieties. Some of the

newer varieties top-grafted. Plums, about forty-five trees, about twelve varieties. Pears,

about thirty-five trees, mostly Bartlett, Flemish Beauty and Duchess. About half an

acre m strawberries and raspberries.

Mr. Sherrington is an intelligent, progressive man ; and, being an apple buyer, is

well acquainted with the fruit interests of his section. He says that in 1893 about

40,000 bbls. of apples were shipped out of that section. He has also a large apiary man-

aged according to modern methods.

A. W. Peakt, B.A., Burlington, Halton Co.

August 31st. Farm about one and a quarter miles east of Burlington station and

about one and a half miles from lake shore. One hundred and fifty acres of land, twenty

of which are in fruit. Soil variable, from a gravel to a clay loam.

There are under cultivation the following fruits :

Apples. Ten acres, 400 trees, twenty-eight varieties, mostly in bearing.

Pears. Three hundred trees, about eiijht varieties of young trees coming into bearing.
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Grapes. Three acres, twenty-two varieties, just in bearing.

Peaches. Fifty trees, three varieties.

Plums. Six acres, twenty varieties, young or coming into bearing.

Currants. One acre, six or eight varieties.

Other small fruits grown for home use.

The whole farm and all the fruits are under first-class cultivation. Mr. Peart has
been spraying for the past ten years, and his trees and vines are nearly all well loaded
with a fine crop of fruit.

Personally Mr. Peart is a man of exceptional qualities. He is a graduate of Toronto
University, and is a progressive and very energetic fruit grower. He is a careful obser-

ver and an exact experimenter on his own account. He is public spirited and posted in

the fruit interests of his locality. He is at present Secretary of the Burlington Horti-

cultural Society, which he helped to organize, and President of the County Farmers' Insti-

tute.

The Burlington district is one of the leading fruit districts of the province, and has
carried off the prize for district exhibition from Toronto for a number of years. At
the time of the World's Fair at Chicago, this district contributed largely to the grand
display of fruit made by Ontario. The fruit sent from Burlington to Chicago was gath-

ered and shipped at the expense of the local Horticultural Society.

R. L. HuGGARD, Whitby, Ontario Co.

September 3rd. Farm about half way between the town and G. T. R. station.

Property in two blocks of ten and twenty-five acres, some distance apart. The ten*

acre block is nearly all in fruit, and he expects to buy more land adjoining. Soil, a
clay loam, uniform and well drained.

The following fruits are being grown .

Apples, about 100 trees in bearing and a number of young ones coming on, about
forty-five varieties, generally two trees of each variety.

Pears, about -iOO trees, mostly six years old and coming into bearing, others newly
planted, about fifty varieties.

Plums, about three hundred trees, most of them coming into bearing and some older,

about fifty varieties.

Grapes, about thirty varieties, one or two vines of each, not very profitable in this

section.

A few small fruits, such as currants, raspberries, etc.

Orchard under fair cultivation and well sprayed with Bordeaux and kerosene emul"
sion. Some trees top-grafted. Mr. Huggard is of about middle age, enthusiastic in fruit

growing, intelligent and energetic. Acts as agent for Messrs. Stone it Wellington.

E. C. Beeman, Newcastle, Durham Co.

September 3rd. Farm one and a half miles west of Newcastle and three miles east

of Bowmanville. Sixty- eight acres of land bordering on the lake. About twenty acres

in fruit. Soil, a rather heavy clay loam, draining toward the lake.

The specialty at this place is pears. Of these Mr. Beeman has about thirteen acres,

mostly in bearing. He has some of the largest pear trees to be found in the country.
Some old Flemish Beauty trees will yield this year six or eight barrels each.

117



59 Victoria. Sessional Papers (No. 18), A. 1896

He. had growing at one time nearly 250 varieties of pears, but many of these blighted,

and he has now about 150 varieties, and generally three or more trees of each variety.

Apples, about thirty varieties, 150 old trees and about 270 younger trees coming
into bearing. Many of them top-grafted with new varieties.

Plums, about 200 trees, newly planted, of fifty varieties.

Grapes do not succeed well here, but he has about thirty varieties, two vines of each.

Small fruits only for home use.

Mr. Beeman is a man of about sixty years of age. A very careful, thorough and
painstaking fruit grower, well read and posted in the fruit industry generally. Has been

spraying for the past ten years. The effects of spraying were very marked on his large

Flemish Beauty pear trees. Sprayed trees were loadtd and perfectly clean. On an

unsprayed tree close by the fruit was cracked and covered with scab.

His young orchards Mr. Beeman keeps well cultivated, but his older pear trees are

kept in sod to avoid blight. The grass is mowed and left as mulch and the ground manur^-d

as well.

Nearly all of his trees are loaded with fruit, which he grades properly and ships to

Montreal in barrels.

Harold Jones, Maitland, Grenville Co.

September 5th. Two miles from Maitland, seven miles east of Brookville and tive

west of Prescott. Farm consists of 265 acres, bordering on the St. Lawrence river. Soil,

clay and clay loam, best along river front, somewhat rocky at the back of place.

Mr. Jones has about six acres of apple orchard, four acres of trees thirteen years old>

nicely in bearing. Had 400 barrels grown this last year.

Tw^o acres of old orchard rather rough. One hundred and seventy-five new trees put

out last year. Altogether about fifteen varieties. The greater portion of the trees are

Fameuse.

Bearing orchard is kept in sod and manured heavily. Has been sprayed carefully

with Bordeaux mixture.

Mr. Jones is about thirty-five years of age, intelligent and enthusiastic in fruit grow-

ing. Visits Mr. Oraig, of Ottawa, every year and keeps posted as to insect enemies ; is

fighting the case bearer in his orchard under the direction of Mr. Fletcher. He is public

spirited and holds office in a number of benevolent societies.

IV. COOPERATIVE FIUJIT TESTING.

In connection with the Experimental Union, we have been sending out, during the

past two years, a number of varieties of small fruits for co-operative testing. The follow-

ing is a list of the tests undertaken this year

:

Strawberries—Wilson, Bubach No. 5, Williams and Bederwood—twelve plants of

each.

Raspberries—Marlboro', Outhbert, Shaffer's Colossal and Golden Queen—six plants

of each.

Black raspberries—Souhegen, Gregg, Palmer and Tyler—six plants of each.

Currants—Fay's Prolific, Victoria, Raby Castle and White Grape—three plants of

each.

Gooseberries—Houghton, Downing, White Smith and Industry—three plants of each.

The supply being limited, twenty lots of plants were sent out for each of the five

tests. As yet no results can be given. A further account of the work, however, will be

found in the Experimental Union Report at the end of this volume.
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V. BULLEHN.

The following bulletin was prepared at the request of a nuoiber of che fruitgrowers

of York Co., and was published as a special bulletin from the Department of Agriculture,

Toronto.

Planting and Caring for Young Trees in an Apple Orchard.

One of the first requisities to successful orcharding is to begin well. This bulletin

briefly outlines for the guidance of intending planters some of the chief points which

should be considered.

Location and Exposure. In selecting the site for an orchard, two of the main things

to be sought for are exemption from late spring and early autumn frosts, and shelter from

the prevailing high winds. The locations least subject to injurious frosts are those bor-

dering on large bodies of water, and, in the interior, the high lands. It is important to

plant apple trees on the highest land available. If the elevation is not more than ten

feet above the general level of the adjacent land, it affords an advantage in allowing the

cold air to sink into the lower levels, and lessens the danger from frosts, which often do

great injury when the trees are in bloom. One of the worst locations is a sheltered valley

in which there is little or no circulation of air, and into which the sun shining makes it

the hottest spot during the day, and the cold air settling into it from the higher elevations,

makes it the coldest spot during the night.

A free circulation of air is very desirable in an orchard, and a full exposure is better

than shutting it in too closely, yet it is advisable to have an orchard somewhat sheltered

from the full force of the prevailing winds. These, in most parts of the country, come
from the southwest. The shelter therefore should be on on that sidf, and may consist of

a strip of woodland, or a belt of Norway spruce put out at the same time as the orchard,

or better than all, would be to have the orchard planted on a hillside having a northern

or northeastern exposure. Such a location and exposure is least subject to sudden changes

of temperature, drouth, and the prevailing high winds.

The Soil and its Preparation. Apples may be successfully grown on a great

variety of soils, from a moderately light sand to a heavy clay The best soil, however,

is a deep, open, clayey loam, which should be well drained either naturally or artificially,

In addition to this, it should be moderately rich and retentive of plant food, for it is

impossible to raise good fruit on poor soil.

To prepare the land for planting, it should be plowed deeply in the fall and put in

good condition in the spring, as if prepared for a hoed crop. If the subsoil is a hard clay

into which the roots of the trees cannot readily enter, it should be loosened by means of

a subsoil plow. When it is not convenient to prepare the whole ground in this way, do a

strip at least five or six feet wide where each row of trees is to stand ; or, when planting,

dig the holes much wider and deeper than would be otherwise neccessary for planting.

Distance Apart for Planting. It is impossible to state any particular distance

apart for planting, which would be suitable for all conditions. The rule should be to allow

space enough so that when the trees are full grown, the tops will yet be a few feet apart.

This allows the free admission of sunlight, so neccessary in producing well colored fruit.

The ultimate size of a tree will depend much upon the variety, and the soil on which it

is grown. Varieties such as the Ben Davis of Ontario, for instance, require much less

room than large growing varieties, such as the Greening or Baldwin, while a cree of any
given variety will grow much larger or smaller than usual according as ii; is grown on

richer or poorer soil. The best guide to intending planters is to observe the distances

apart of full-grown thrifty trees in the neighborhood. These will be found to vary with

difierent varieties in ditferent sections all the way from twenty-five feet in the case ot

the smaller growing varieties to forty feet in the case of those varieties that spread. The
average distance will be about thirty feet. It will be better to keep them a little too far

apart rather than too close together.
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Arrangement of Trees There are several methods of arranging the trees in an

orchard. The one usually adopted is the square ; most used no doubt because many do

not know of a better. By this arrangement, the trees are planted in rows the same dis-

tance apart each way, four trets forming a square. A much better plan is what is known
as the hexagonal. By this system fifteen per cent, more trees can be grown per acre

without the least bit more crowding—no small item when we consider that the profits per

acre are increased accordingly. By the hexagonal arrangement, the trees in the second

row are set alterijating with those in the first ; six trees forming a hexagon and enclosing

a seventh in the centre. To ascertain the correct position lor the first tree in the second

row, and consequently the distance apart of the rows that way in the orchard, take two
strings the same length as the distance apart at which the trees are to be planted, fasten

the end of one to the first and that of the other to the second stake in the first row, then

stretch the free ends out till they meet, and this point will mark the position for the

first tree in ihe second row.

Whichever method of arrangement is adopted, the trees should be set in perfectly

stright lines, the first tree, no matter which way we look, hiding every other tree in the

row Crooked rows are not only an eyesore; but, during cultivation, they endanger the

lives of the trees, as well as the morals of the man who has to cultivate them. To assist

in getting the rows straight, the position of each tree should be marked by a little stake

before the holes are dug. Then, when planting, use a " planting board." This may be

five or six feet long and six inches wide, with a notch in one side at the middle, just

large enough to let in the trunk of a small tree, and a hole at each end at equal distances

from this notch. When a hole is to be dug place this notch about the stake and put a

peg through each hole at the end. The board may then be taken up and the hole dug.

When the tree is to be planted, replace the board over the pegs and place the tree in the

notch. It will thus stand in exactly the same position as the stake which marked the

hole.

Fertilizati"x of Blossoms. That the blossoms of a tree may " set " or become
fruit, they must be fertilized with pollen from their own or some other tree. It has long

ben> known, however, that nature abhors self-fertilization, and that she resorts to various

modifications of the flower to prevent it and thus secure if possible crosb-fertilization. Bees

and other insects flying frooi flower to flower are the chief agents in distributing the

polltn and bringing about cross-fertilization.

In accord with this, many varieties of apples have been found to b"^ more or less

self-sterile—that is, their pollen does not properly fertilize their own blossoms, although

it may be quite potent on the blossoms of some other variety. Recent experiments

conducted by the United States Department of Agriculture have clearly shown this to be

the case with many varieties of pears and even those varieties which are self-fertile were

found to bear larger fruit and more of it, when fertilized wiih pollen from some other

variety.

In planting an orchard, therefore, while it is well to avoid planting a multiplicity of

varieties, yet it is important to avoid planting too large a block of any one variety.

Transplanting. There is quite a diversity of opinion as to the proper time for

planting trees. It may be done in either spring or fall, when the tree is dormant. As a

rule, however, planting in early spring is the safest in our climate.

If, when the trees arrive from the nursery, it is not convenient to plant them at

once, they should be " heeled in " by placing the roots in a trench and covering them
with mellow soil, well packed, to prevent their drying out. Never allow the roots to be

exposed to the sun or wrnd any more than can be helped.

No matter how carefully a tree has been taken up, its roots are always more or less

mutilated and broken. All such injured roots and broken ends should be cut back with

a smooth cut to sound wood. That a newly planted tree may flourish, it is necessary

that a balance should exist between the roots and tops of branches, consequently when
transplanting, the tops should be cut back to correspond with the roots that remain.

120



69 Victoria. Sessional Papers (No. 18), A. 1896

The -whole should be dug wide enough to allow the roots to be extended freely in

all directions, and deep enough, that, after a few inches of surface soil have been filled

into the bottom, the tree will then stand about the same depth as it stood in the nursery.

Spread the roots out carefully in their natural positions and cover them with moist, mel-

low surface soil. When the hole is about half tilled, get in and tramp the earth firmly

about the roots. Omitting to do this is one of the most frequent causes of failure in

transplanting. If watering is necessary, a pailfuU may th'^n be added, hut this is seldom

necessary except in a very dry time. The remainder of soil being filled in and tramped

firmly ; a couple of inches on top should be left loose and untramped. This acts as a

natural mulch, checking the evaporation of moisture from below.

Mulching. When the tree is planted, spread around it as far as the roots extend,

or a little beyond, a five or six-inch covering of coarse stable manure, or other loose

material which will act as a mulch. This is particularly necersary in a dry soil or in a

dry season. It prevents baking and cracking of surface soil and consequent escape of soil

moisture from below, and at the same time maintains a uniformity of heat and moisture

which is highly favorable to the formation of new roots.

Cultivation and Cropping. One of the most important factors in determining

the profits from an orchard, is good cultivation. Sod should never be allowed around

young trees. For the first five or six years, some hoed crop, such as roots, potatoes,

beans, or corn, may be grown in the orchard. The cultivation required to grow these

profitably will keep the ground in good condition for the trees, while such crops will

yield a return from the land until the trees themselves begin to bear. Never sow a grain

crop in a young orchard, unless a strip, at least as wide as the height of the trees, is

left on each side of the rows and kept well cultivated.

The roots of a tree generally extend as far below the ground laterally as the top

spreads above it, and they should be the sole occupants of the ground as far as they ex-

tend. Cropping betw;een the rows, therefore, must gradually decrease as the trees in-

crease in size, and should be discontinued altogether as soon as the trees fully occupy the

ground.

Cultivation about the trees should never be so deep as to interfere with the root?.

Shallow, level cultivation is much safer than plowing. By using the spring-tooth culti-

vator to loosen the ground, and the broad-share cultivator to keep tlse weeds down,
plowing may profitably be dispensed with altogether.

Cultivation should commence in the spring as soon as the ground is fit to work, and
be continued as often as necessary until about the middle of August. If cultivation is

stopped at that time, the trees are more likely to stop growing and ripen their wood, so

that it will not be injured by severe fieezLng. The frequency of cultivation necessary

will depend much upon the soil and season. The aim should be to keep the surface soil

loose and open, so that it will act as a natural mulch and enable the trees to withstand
the injurious eflfects of drouth at any time.

Manuring. Manuring an orchard in ordei- to obtain good crops of fruit is often just

as necessary as manuring a field to get a good crop of corn or roots. In a young orchard,

where hoed-crops are grown, the manure applied to grow these profitably will be all that

is required by the young trees, as they will get their share of it. The vigor of the hoed-
crop will be a good indicator of the quantity of manure necessary for the trees. In older

orchards, where there is no cropping, the annual growth of the new wood is the best

guide in applying manure.

As a general fertilizer, nothing is better than barnyard manure, but should be with-
held where the new growth is excessive or where the wood growth is at the expense of

fruit.

Unleached wood ashes are a specific fertilizer for fruit trees, as they contain all the
inorganic elements necessary to produce both tree and fruit. Unlike birnyard manure,
they tend to promote fruitfulness rather than excessive wood growth, and may safely be
applied at any time.
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Id applying fertilizers of any kind, never bank them about the trunk of a tree, but
spread them evenly all over the ground as far out as the roots extend.

Pruning. One of the first things to be considered in pruning a young orchard is

the height at which the heads should be started. SoriiC prefer low heads, and others
high heads. Either extremes should be avoided. From four to four and a half leet is a
convenient height for apple trees To have them all like, cut them back to the desired

height when young. Three branches are enough to leave to start the head. Space thes-i

evenly, and direct new growth whenever necessary by cutting back to a bud pointing in

the direction you wish the new branch to take. The ideal pruning consists rather in

directing growth than in cutting out what has grown. Thin out the new shoots as may
be required, to keep the head from becoming too crowded. Cut out any branches that
cross or rub each other, and keep the top symmetrical by cutting back branches growing
too fast in any particular direction, as they are often inclined to do on the leeward side.

If an orchard is pruned regularly every year, as it should be, there need be no npces-

sity for cutting out large limbs, and the pruning at any time will be very light. Light
pruning may be done at any time during the summer, but for the general, annual prun-
ing, this had better be done early in spring before the growth starts.

Peotkcting the Trunks from Bosebs. One of the most destructive insects to

newly transplanted trees is the flat-headed apple-tree borer. The mature insect is an
active little beetle, nearly half an inch long, which lays its eggs on the bark of the trees,

generally on the southwest side. When the eggs hatches, the larva eats its way through the

bark and feeds upon the sap-wood, sometimes entirely girdling the tree. When full

grown, it is a pale, yellow, footless grub, over half an inch long, with a large flattened

head. The presence of these pests in infe.sted trees may readily be detected V)y the black-

ened and deadened appearance of the bark over the parts where the borers are at work.

When borers get into a tree, there is no other remedy than cutting them out with a

sharp kniie, or killing them in their burrows with a stout wire. But prevention is better

than remedy, and the injury from borers can easily be prevented. To do so, wash the

trunks and larger branches with a mixture of soft soap reduced to the consistency of

thick paint with a solution of washing soda. If just enough carbolic acid is added to

give it a strong smell, it will be all the more repulsive to the beetles. This should be ap-

plied during the early part of June and again early in July when the beetles ai-e most
active in laying their eggs.

Spraying. The whole host of leaf-eating insects which feed on the apple tree,

such as the Tent caterpillar, Red-humped apple tree caterpillar, Yellow- necked apple

tree caterpillar. Fall web worm, Tussock moth, canker worms, etc., must be fought with
Paris green, used at the rate of one pound to 250 gallons of water.

Other insects which suck the juices from the leaves and young wood, such as the aphis,

tree cricket, and bark louse, must be destroyed by the kerosene emulsion. This is made
according to the following formula : Hard soap half pound (or soft soap about half gal-

lon), hot water one gallon, coal oil two gallons.

Dissolve the soap in the hot water, add the coal oil, then agitate by means of a force

pump or syringe for five or ten minutes, until thoroughly mixed. If properly made, this,

on cooling, will form a jelly-like substance, which, before using, should be diluted with

about fifteen parts of water.

The apple scab fungus, which affects the foliage as well as the fruit, must not be

allowed to weaken the young trees before they come to a bearing age. To hold this in

check, spray before the buds open with a solution made of on? pound o^ copper sulphate

to twenty-tive gallons of water; after the foliage appears, spray three or four times at

intervals of ten days or two weeks with the Bordeaux mixture. This, as now used, is

made according to the following formula : Copper sulphate (blue vitrol) four pojinds,

lime (fresh) four pounds, water fifty gallons or one coal oil barrel.

Dissolve the copper sulphate in a wooden vessel, or in the barrel on which the force

pump is mounted. To do this quickly, hang it in a little cotton bag so that it wilt be just
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below the surface of the water in the barrel. In another vessel slake the lime, using

plent}' of water, then strain it through a bit of coarse sacking into the barrel containing

the copper sulphate. Fill the barrel with water. If the lime is fresh and pure, it should

neutralize all the acid in the copper sulphate solution. To test if this be the case, add to

a small sample of the mixture a drop or two of ferrocyanide of potassium. If the lime is

insufficient, this drop, when added, will turn brown. In that case, lime-water must be

added until the test gives no brown coloration:

The Bordeaux mixture and the Paris green may with advantage be applied together,

thus forming a combined fungicide and insecticide. To do so, add four ounces of Paris

green to a barrel of the mixture.

All of these mixtures should be applied in the form of a very fine spray. The " Ver-

morel " and " McGowen " nozzles have so far been found to be the most effective and

economical for this work. These may be attached to any good, strong force pump, of

which a number of Canadian makes may be found advertised in the agricultural and

horticultural journals.

Summary.

1. For an orchard, select, if possible, high land with a northern or northeastern

exposure.

2. A well-drained, deep, open, clayey loam is best.

3. "Work the land deeply and well previous to planting.

4. Plant far enough apart that trees will not touch when full grown.

5. The hexagonal arrangement of trees in an orchard admits of fifteen per cent, more
trees per acre than on the square, without any more crowding.

6. To secure proper fertilization of blossoms, avoid planting together too large a block

of any one variety.

7. When transplanting, keep roots moist and pack the earth about them firmly.

8. A mulch spread about newly transplanted trees maintains a uniformity of tem-

perature and moisture favorable to the formation ot new roots.

9. Give thorough, shallow, level cultivation.

10. Cropping between the rows must gradually cease as the trees increase in size.

11. Unleached wood ashes are one of the best fertilizers for fruit trees of all kinds.

12. Like all other fertilizers, they should be spread evenly as far out as the roots

extend.

13. Prune regularly every year and direct growth rather than cut out what has

grown.

14. Prevent injuries from borers by coating the trunks of trees with a soft soap,

soda, and carbolic acid wash.

1 5. Spraying is often necessary on young trees, while not yet of a bearing age.

16. For leaf-eating insects, use Paris green ; for sucking insects, kerosene emulsion ;

and for fungous diseases, copper sulphate solution and Bordeaux mixture.

17. The Bordeaux mixture and Paris green may be applied together with advantage.
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VI. MEETINGS ATTENDED.
ft

During the month of January, I attended farmers' institute meetings, and gave
addresses on horticultural topics in fourteen localities in that portion of the Province
known as Institute Division No. 8, as follows : Blackstock, Tamworth, Centreville,
Napanee, Stella, Shannonville, Wellington, Demorestville, Grafton, Cobourg, Coldsprings,
Orono, Salina, and Bowmanville.

Besides these, I attended also a farmers' institute meetiag at Hespeler, and the
annual meeting of the Ontario Fruit Growers' Association held at Woodstock.

Acknowledgments.

I beg gratefully to acknowledge the following donations to the Horticultural Depart-
ment :

Mr. G. M. Beynon, Temperanceville, Ont. Australian tree seeds.

Goold, Shapley, Muir Co., Brantford, Ont. Spraying pump.

Mr. John Little, Granton, Ont. Strawberry plants.

Holmes it Holladay, Clarksburg, Ont. Spraying pump.

Mr. John Wells, Gait, Ont, Collection of varieties of begonias and coleuses.

Mr. E. G. Whiting, Cedar Dale, Ont. Dust gun.

Mr. G. H. Caughell, Aylmer, Ont. Strawberry plants.

Mrs. Jas. Munro, Thorold, Ont. Acacia seeds.

Mr. F. W. Hodson, 0. A. C, Guelph, Ont. Seeds of North-West fruits.

Mr. P. B. Smith, Bermuda. Bermuda plants and seeds.

Miss Stannard, Guelph, Ont. Collection of tulip bulbs.

Prof. Saunders, C. E. F , Ottawa, Ont. Collection of fifty varieties of geraniums.

It gives me pleasure also to make mention of the efficient services rendered this

Department by William Squirrel, gardener, and foreman of the outside work ; and by
Arthur James, florist, and foreman in the greenhouses.

Respectfully yours,

H. L. HUTT,
Horticulturist.

OxTARio Agricultural College
Dec. 31st, 1895.
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PART IX.

RHPORT OF THE BACTERIOLOGIST,

To the President of the Ontario Agricultural College:

Sir,— I have the honor to submit herewith my first annual report.

In the month of January last, I received instructions from the President to visit the
bacteriological laboratories of a number of universities in the United States. In compli-

ance with this request, I 6rst went to the University of Chicago, where Dr. Jordan,
Professor of Biology, kindly showed me his laboratories and equipment, and explained

that most of the bateriological work in that institution had relation to sewage, water and
general hygienic problems. Leaving Chicago, I went to the University of Wisconsin,
at Madison, where I stayed for about a week. Dr. Russell, Bacteriologist of that institu-

tion, gave me permission to attend his classes and practical demonstrations in pasteurizing

and general lacteal bacteriology. The Professor intends to give special attention to dairy

bacteiiology ; but class-room work at present engrosses most of his time. I gathered much
information during the short time I remained, and then left for Wesleyan University
Middletown, Conn., the seat of Dr. H. W. Conn's labors. The Doctor gave me an outline

of his work and methods, and also the history of his now famous organism. Bacillus No.
41, a germ with which he claims to make butter of specially good flavor and keeping

quality, without previous bacteriological treatment of the cream. On leaving Middletown,
1 paid brief visits to the Laboratories of Harvard and Yale, where bacteriological work
of a general character is done. At the Harvard Medical School in Boston, extensive

research is being carried on in medical bacteriology.

On returning, I had to wait some time for our pasteurizing apparatus, which had
been ordered at Fort Atkinson, in Wisconsin. On its arrival a room was fitted up in

the large dairy building, a short course of six lectures was delivered on the subject of

dairy bacteriology, and practical instruction was given in pasteurizing milk and cream.

The principals and scientific outline given in the lectures being thus practically illustrated

in the work room ; but on account of insufiicient material and lack of room, it was impos-
sible to demonstrate to the students fully and as satisfactorily as would have been possible,

had the proper laboratory facilities been at hand. Now, however, we have a new bacteri-

ological laboratory, equipped with everything necessary for illustration and demonstration
in the work of this important department of scientific research.

Chicken Cholera. During the month of March, Mr. Jarvis, the poultry manager,
was much troubled with diarrhcei among his fowls. From the spread of the affection

throughout one building, he was led to believe that it was coatagious. He submitted the

matter to me, and by careful examination of the fresh droppings, I succeeded in isolating a

germ whose cultural characteristics were identical with those of the bacillus of chicken
cholera (Pasteur). On further investigation, I discovered the same germ in the liver of

a fowl which had died of the disease.
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The germ isolated was short, with rounded ends, the poles staining more intensely

with aniline colors, giving the germ a dumb-bell like appearance. The bacillus was found

in the blood organs and excreta of the fowls.

The fowls affected, appeared dull and drowsy, the feathers were ruffled ; and unless

prompt measures were taken, death followed very quickly. On post-mortem examination,

hd'morrahagic duodenitis was found and bacilli present as well as in the viscera. The
birds affected were isolated and the pens were disinfected with carbolic acid. For

treatment, etc., of this malady, see the report of the poultry manager.

GRASSES OF ONTARIO.

During the spring and early summer, our agriculturist, Mr. G, E. Day, and I spent

some time in pre])aring a bulletin on graspes, which, it is hoped, will be of benefit to

farmers and others throughout the province. The following reprint is included in this

report for the information of those who did not get a copy of the original

:

Introduction.

No one will question the correctness of the statement, that grasses are amongst the

most useful plants grown on the farm ; and there is no doubt that farmers should study

them carefully and learn all they can about those which are suited to their different locali-

ties and to the particular branches of agriculture in which they are respectively engaged.

Ordinary works on botany say very little about grasses, and the great majority of

youEg men know still less about even the most common varieties. Hence Messrs. Har-

rison and Day have prepared this bulletin and are sending it out in the hope that a

considerable number of the young farmers of this Province may use it so as to get an
exact and thoroughly practical knowledge of those grasses which may be grown in their

respective localities.

The popular portions of the bulletin are very simple and can be easily understood by
all readers, and the more scientific descriptions introduced in connection with the illus-

trations, are intended for use in Public and High Schools and for the guidance of young
men who may be disposed to study the grasses closely, so as to become familiar with the

form, name, and uses of each variety. James Mills, President.

A Brief Description op the Parts of Grasses.

Roots. The roots of grasses are usually fibrous ; and the fibres of which they are

composed extend downwards into the ground to a greater or less depth. The deeper they

go, the better the plant withstands drouth and the more it impoverishes the soil. Some-
times the roots, being very numerous and very much branched, bind the soil into a matted

turf; at other times, they creep along beneath the surface (are described as creeping) and
throw up underground shoots, which root themselves^ send up stems, and form new plants.

The.se latter are very difficult to eradicate and are apt to become a nuisance. Hence it

is not advisable to grow them unless they produce an exceptionally large quantity of

nutritious food. Couch grass {Agropyrum repens) furnishes a good example of this unde-

sirable kind.

Stems. The stems of grasses that rise above the ground are usually hollow and
are technically called culms. These stems are generally cylindrical, as well as hollow

;

but they are sometimes compressed and flattened, as in the case of Canadian Blue Grass

{Poa compressa) and a few others.
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Further, the stems of grasses are divided at intervals by thickened, solid portions

called nodes, or joints. These were formerly supposed to strengthen the stem ; but;

according to Hackel, their sole function is to lift up stems that have been beaten or trodden

down The leaves, and sometimes the branches, start at these points.

The stem of grasses is divided by Lindley into three parts : (1) The lower part, which

is procumbent and produces roots, but is itself distinguished from true roots by bearing

scales and sending oat not only roots, but underground branches called rhizomes, or root

stocks; (2) the stem proper ; and (3) the upper part (where the spikelets are attached)

called the rhachis.

The stem often has at its base a bulbous formation, which contains a store of food to

be used by the plant when specially required ; as, for instance, in time of drouth.

The stem may be what is known as erect, ascending, bending, decumbent (reclining

on the ground but rising at the top), leafg, when the leaf sheaths close around it, or naked,

when there are no leaves on the upper portion.

The rhachis, or upper part of the stem, is described as simple or branched, round or

angular.

Leaves. AH leaves of grasses consist of two parts, the blade and the sheath ; in a

few tropical species, a petiole, or leaf stock is also found. The upper part of the leaf is

called the blade. It is long and narrow, with parallel edges, and is described as linear.

The lower jtart, which folds around the stem, is called the sheath. It usually extends

round so far that the two edges overlap f ach other ; and, as it matures more quickly than

the stem, its stifFer tissues serve as a protection to the culm in the earlier stages of its

growth.

At the point of union between the blade and the sheath, there is often a small, thin,

scale-like, membranous organ, called the ligule. It is a prolongation of the sheath ; it

always lies very close to the stem ; and Schlechtendahl has suggested that its function is

to keep water from getting in between the sheath and the stem.

The length and breadth of the blade vary considerably. Very narrow blades, such

as those of Sdeep's Fescue, are described as awlshajied ; and comparatively broad ones,

as in ribbon grass, are spoken of as .^word-shaped. In some instances, the apex of the leaf

is acute ; in others, tapering or blunt.

There is one central rib running down the leaf, called the mid-nerve or midrib, and

numerous finer ones running pat;allel on each side. The extremely strong mid-rib that is

found in corn, sorghum, etc ,
gives especial firmness to the leaf. When there are no

strongly marked ribs, the leaf is characterized as flat; and its surface may be smooth,

rough, dorony, or hairy. The margin is spoken of as plane, downy, hairy,^ or serrate

(saw-edged).

By the position of the leaves on the stem of grasses, a character is afforded by which
they may be easily distinguished from the sedges, a closely related family of grass-like

plnn^s. Beginning with any leaf on the stem of a true grass, one will find the next leaf

exactly on the opposite side of the stem, and the next directly above the starting point.

This arrangement of leaves is technically described as distichous. In sedges, however, the

arrangement is three-ranked, i. e., it is the third leaf from the first, which is directly

abo% e the first.

In the day time, the leaves stand out from the stem, with the upper surface turned

upwaids ; but, at night, they lie quite close to the stem, and, according to Hackel, their

aurfaft-s are at an angle of ninety degrees from the position which tbey occupied during
the day. These so-called sleep movements are due to the influence of light and are

exhibited by many tiees, as well as grasses ; for example, some mimosas.

Other things being equal, the quality and quantity of the leaves of grasses determine
their agricultural value.
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Iisflorescence, or the Arrangement of the Flowering Parts. The
small, individual ti<>wers of grasses are called spikelels. These together make up what is

known as the ivjiorescence ; and they are arranged in a dense, compact, or diffuse form.

When the flowers have no pedicels (or stalks) and are closely packed together on the

axis, or stfm of the plant, they form a spike, as in the case of Timothy or Meadow Fox-

tail (Plate A. Fig 1). If the flowers are arranged on distinct, nearly equal pedicels, at

intervals on the stem, the flower cluster is called a raceme (a somewhat rare form in

grasses) ; but if they are on compound, branching pedicels, as in Blue Grass, they form

what botanists speak of as a panicle. (Plate A Fig. 14.)

If the pedicels are arranged in a circle round the stem, as in Red Top, they form

what is called a whorl ; if they are all on one side of the stem, a? in Buffalo grass, Gramma
grass, the inflorescence is saiJ to he one-sided (Plate A Fig. 7) ; if the spikelets are

arranged cylindrically, as in Timothy, it is described as cylindrically round ; if they droop,

as in Fowl Meadow Grass, Poa serotina (Plate 20), it is represented as nodding ; and if

quite close together, as in Orchard grass (Plate A. Fig. 16), it is spoken of as crovided.

The Inflorescence of Grasses,

As indicated in the accompanying illustrations (Plate A
)

Alopecurus prafensis (meadow foxtail), showing dense spike.

Paspnhim dilatatum, showing elongated spike,

I^ordevm pratense (wild barley), showing a spike.

A gropyrttm rppenn (couch grass), showing a spike.

Elymus condensates, (giant rye grass), showing a spike.

Bouieloua polystachya (gramma grass), showing a spike.

BouteJoua oJigiostacluja (gramma grass), showing a spike.

Panicum Crns-galli (barnyard grass), showing a panicle.

Agrostis exarata (variety of red top), showing a panicle.

Ixneleria cristata (a prairie grass), showing a panicle.

Distichlis mnritima (salt grass), showing a panicle.

Brnmus secalinns (chess), showing a panicle.

Hierochloa horealis (Indian hay), showing a panicle.

Poa pratensis (Kentucky blue grass), showing a panicle.

Dactylis glomerata (orchard grass), showing a panicle.

Spikelet- The spikelet consists of three or more scales or bracts, called glumes.

The first two of these, counting from beneath, are sterile and known as empty glumes.

Some species, however, have but one of these empty glumes ; and, in others, the second is

only rudimentarily developed. The next olume above is called the flowering glume ; and

opposite to this, or between it and the axis, is generally placed a smaller and thinner

scale, called the palea or palet. The mid-rib of either the glume or the palea is often

prolonged beyond the end. This prolongation is called an awn. It may arise from the

base or from any other part of the glumes or palea; and it is straight, smooth, tiolsted,

bent, or bristly, and. of every variety of length.

Opposite or inside of the palea, there are often present on the asis two small delicate

scales called lodicules. These are much swollen with sap during flowering, and serve to

open the flower and expose the stamens and pistil. In species in which they are absent,

the reproductive organs extend above the glumes.

The peculiarities of the glumes and palea, as the number of nerves, *ind the texture

of these scaly appendages, etc., furnish the chief means of distinguishing the dittereut

genera and species.
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Dissection of the Flowers of Grasses,

As indicated in the accompanying illustrations. (Plate B.

)

Fig. 1. Ayrostis vulgaris (red top), showing two spikelets, one closed, one opened.

Fig. 2. Agrostis exarata (variety of red top), showing two spikelets, one closed, one
opened.

Fig. 3. Sporobulus Indicus (carpet grass), showing two spikelets, one closed, one

opened.

Fig, 4. Calatnagrostis Canadensis {hXviG \oini grSi^%), showing an opened spikelet.

Fig. 5. Phleam pratense (timothy), showing two spikelets, one closed, one opened.

Fig. 6. Muhlenbergia diffusa (Nimble Will), showing two spikelets, one closed, one

opened.

Fig, 7. Paspalum dilalatuia, showing two spikelets, one closed, one opened.

Fig. 8, Paspalum Iceve, showing two spikelets, one closed, one opened.

Fig. 9. Aristida purpurea (beard grass), showing spikelet.

Fig. 10. Setaria setosa, showing two spikelets, one closed, one opened.

Fig. 11. iS'efaria 9^awca (yellow foxtail), showing two spikelets, one closed, one opened.

Fig. 12. Alopecurus pratensif! (meadow foxtail), showing two spikelets, one closed,

one opened.

Fig. 13. Holcus linatus (velvet grass), showing two spikelets, one closed, one opened.

Fig. 14. Deschampsla caespitosa (hair grass), showing two spikelets, one closed, one

opened.

Fig, 15. Poa seroHna (fowl meadow grass), showing spikelet and one flower.

Fig 16. Bromus erectus (brome grass), showing spikelet and one flower.

Fig. 17. Buchhe dactyloides (buSalo grass), showing male and female spikelets.

Stamens. The reproductive organs of grasses, as of other plants, are called stamens

and pistils. Each stamen consists of two parts ; a. filament, or slender stalk, and (attached

to the upper end of the filament) an anther, or little sac (usually double), for holding the

pollen, or fertilizing powder.

In grasses, the filaments are slender and distinct ; and on the tip of each is a narrow

anther, attache! about the middle. The middle of the anther being the point of attach-

ment, it swings to and fro on the filament. The movement of the anther aids materially

in scattering the pollen ] and, because of this movement, the anther in grasses is described

as versatile. (See Plate B., figures 1 and 4.)

The pollen of grasses is very fine, spherical, and smooth, is discharged in abundance,

and scattered by the wind. Cross-fertilization is the rule ; but self-fertilization also takes

place, as in the case of wheat.

Pistils. The pistil (or central organ of the flower) usually consists of three parts :

the ovary, or seed-bearing sac ; above this, one or more styles, or stalk-like prolongations
;

and on the top of each style, a stigma, or the part which receives the pollen. The style

is sometimes very short or wanting altogether.

The pistil of grasses has from one to three styles, each surmounted by a stigma ; and

the stigmas are usually curved and feathery, giving abundant surface for catching the

pollen from the anthers. (Plate B., fig. 12.)

The ovary in grasses is usually round or oval ; the fruit is one-seeded ; the husk, or

pericarp, surrounds the seed ; and the palea sometimes adheres to it.

The embryo, or young plantlet, lies beneath the skin of the seed, on the front side, at

the base,
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VERY BRIEF BOTANICAL DESCRIPTION OF GRASSES, FOLLOWED IN

EACH CASE BY NOTES ON THEIR AGRICULTURAL VALUE.

Phleum pratense. Linn —Timothy, Herd's Grass or Cat's Tail Grass. (Plate 1.)

Boots.— Perennial, fibrous.

Culms.—Tall, erect, and firm.

Leaves.— 4 or 5 on stem, rather broad, roughish.

Inflorescence.—Long, cylindrical spike ; densely many flowered.

Glumes.— Empty, The back fringed with hairs and tipped with a short bristle.

Flowering, Five-ribbed, notched on upper part, covered by outer glumes.

Palea.— Short and pointed, with margins delicately fringed.

Stamens.—Long, with feathery stigmas protruding from apex at flowering time.

Flowers, about beginning of July.

Timothy grows best on soils containing considerable humus, but gives very fair

yields on a wide range of soils. For hay, it is one of our most valuable grasses, the pro-

duct being of excellent quality, heavy, easily cured, aud saleable at the highest price.

But, for pasture, it is not first-class. The bulbs at the bases of the stems expose it to

injury from vermin, insects and ciose grazing. It also suflFers severely from drouth
;

and, under the most favorable conditions, it atfords only a scant aftermath.

Timothy yields a liberal crop of seed, which is easily threshed And cleaned. When
sown alone, from 10 to 12 pounds of seed per acre is rtquired.
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LoliuiQ perenne. Linn.—Ray or Eye grass, Perennial Rye grass, or Darnel. (Plate 2.)

Roots.—Perennial, fibrous, and sometimes producing running shoots.

Culms.—2 to 3 feet high.

Leaves.—Very leafy, flat, narrow, and pointed, dark green in color.

Inflorescence.—Spike like panicle, 6 in. or longer.

Spikelets — 8 to 15 flowered, placed edgewise on stem, and arranged alternately on the

axis.

Glumes.— Empty, outer one nearly as long as spikelet, or longer ; inner one, usually

lacking.

Floweriny, rounded on back and acutely pointed.

Palea.—Short, 2 keeled (2 ridges.)

In general appearance the panicle resembles couch grass.

Lolium Italicum —Italian Rye grass, a long awn on the flowering glume, leaves

broad and succulent, stem longer but more delicate, and lasting only 2 or 3 years,

leaves lighter colored.

Lolium temulentum.—Distinguished from L. perenne by length of outer glume and

long awns of flowering glume, has a bad reputation, as the seeds contain a narcotic

principle, injurious to man and beast.

Of the rye grasses, Perennial grass is the best known. The name, however, is mis-

leading, since, in this country, it cannot be depended upon to give a crop of more than

one year, and is therefore entirely unsuitable for meadows or pastures that are required

to stand for several years. It is a grass of good quality ; and, on rich lands, it yields a

fairly heavy crop of hay not much inferior to timothy.

134



Pirate 2. Lolium perenne. (Perennial Rye Grass.)



59 Victoria, Sessional Papers (No. 18). A, 1896

Dactyiis glomerata. Linn.—Orchard grass, Rough Cock'a foot. (Plate 3.)

Boots.—Perennial, fibrous.

Culms.—Stout and rough.

Leaves.—Rough, broadly linear, light green color, slightly hairy, flat and keeled. 5 to 6

in number.

Inflorescence.—Dense, branching panicle, lower part more open owing to length of 3-4

flower stalks, upper part more dense.

Spikelets.— Several flowered, crowded in one-sided clusters.

Glumes.— All herbaceous. Empty, smaller than flowering.

Flowering, ovate-lanceolate, and rough, with a short awn or pnnt.

Paha.— 2 toothed at summit, fringed at base.

Flowers—July 1-14.

Grows in dense tufts, and is vei y rank growing and hardy.

Orchard Grass is a very hardy perennial. It grows on almost any cultivated soil,

but prefers a rich loam, and thrives in shaded locations better than any other cultivated

grass. It has a tendency to grow in tufts and to crowd out other grasses, but is never-

theless one of the most valuable varieties for pastures, as it grows early and late in the

season, and remains green throughout the longest drouths. It also furnishes a good
aftermath, and bears very close grazing. In the management of an Orchard grass pas-

ture, it is a good plan to mow those parts which have not been closely cropped. When
this is done, a fine growth of aftermath may be expected.

For hay, Orchard grass is not so highly esteemed as Timothy ; and when intended

for this purpose, it should be cut in early bloom, or even before blooming.

When sown alone, about 24 pounds of seed per acre should be used.
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FestUCa elatior. Linn.—Taller or Meadow Fescue, English Blue Grass, Evergreen

Grass, Randall Grass. (Plate 4.)

Roots.—Perennial, fibrous and deep.

Culms.—Smooth and erect.

Leaves.—Flat, broadish, long and abundant.

Inflorescence.^^ATTOff , contracted before and after flowering, short branches, somewhat

one-sided.

Spikelet.—Crowded, 5 to 10 flowered.

Glumes.—Emvtij, shorter than flowering.

Floicering, 5 nerved, blunt, with rough awn at apex.

Falea.—Acute, green rib along each side, with hairy nerves.

Flowers—About end of June. •

Grows in clumps or tufts, very variable.

Variety

—

F. pratensis. 1-3 ft. high, simpler or closer panicle of smaller spikelets, very

liable to have ergot.

Tall Fescue and Meadow Fescue are really different varieties, but they are so

similar in general characters that they may be treated as one. Meadow Fescue is some-

what earlier than Tall Fescue, and does not yield such a heavy crop. These two grasses

are hardy perennials, grow on a great variety of soils, and are consequently suitable for

all pasture mixtures. They yield a fairly heavy hay crop of good quality, but their chief

use is for pasture.
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Plate 4. Festuca elatior, (Meadow Fescue.)
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Festuca OVina. Linn.—Sheep's Fescue, Pine Bunch Grass.

(Plate 5.)

Roots.—Perennial, deep, fibrous.

Culm.—Smooth and slender, 1-1 1 ft. high.

Leaves.—Mostly radical, very narrow and convolute, growing in dense tufts from the

roots, awl shaped, and dark in color.

Inflorescence.—One sided, short and more or less compound panicle, open in flowering,

2-4 in. long.

Spikdet.—3 8 flowered.

Glumes.— Outer, acute and narrow ; upper, 3 ribbed ; lower, 1 ribbed.

Flowermg, lanceolate and roughish with short rough awn.

Palea.—Two teeth at summit, green ribs in margin.

Flowers—June 20-30.

There are many varieties of this grass, which do well even in very sandy soils.

Sheep's Fescue is a small variety with very fine leaves. It has little value unless

for rocky pastures. There is another variety, called Hard Fescue, which is rather more
valuable than the above, though neither of them is at all suitable for hay. I
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Arrhenatherum avenaceum. R. & S.—Oat grass, tall oat grass, evergreen grass,

meadow oat grass, false oat grass, tall meadow oat grass, grass of the Andes,

French rye grass. (Plate 6.)

Jioot.— Peren nial.

Culms.—Erect, rather stout, 2-4 ft. high, of dark green tint.

Leaves.—Broad and flat, about 4 or 5, rough on upper surface, gradually pointed.

Ligule conspicuous tind hairy on back ; short hair on upper surface of blade and on

other parts.

Inflorescence.—Elongated, loose, 6-10 in. long, drooping, branches unequal.

Spikelet.—Two flowered with rudimentary third flower, middle flower perfect, lowest

flower staminate only, on short stalks.

Glumes.—Glume of lowest flower bearing a long bent awn below middle of back.

Outer, thin and transparent
;
Jiowering, green, 7-nerved.

Palea.—Linear, thin, and transparent, 2-nerved and 2-toothed.

Flowers—July 7-20.

Grows in loose tufts.

Tall Oat grass is a very hardy perennial. It grows early and late in the season,

and will withstand long periods of drouth. Though somewhat bitter, stock eat it well,

and it is therefore a suitable grass for permanent pastures, especially on poor lands. For

hay, it should be cut as soon as it blossoms. If allowed to stand a very short time after

it blooms, it becomes woody and makes very poor hay. It yields a good aftermath, and

though not highly esteemed in Great Britain, it is deservedly popular in districts where

the rainfall is comparatively slight.

In addition to the above, there is a Yellow Oat grass which is sometimes insluded]

in mixtures. It is a light cropper and is not likely to prove valuable in this country.

The seed of Tall Oat grass weighs about 14 pounds to the bushel, in the chafi", and

when sown alone, about two bushels per acre is required.
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Plate 6. Arrhenatherum avenaceum, (Tall Oat Grass.)
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Poa pratensis. Linn.—June grass, Spear grass, Kentucky Blue giass, Blue grass,

—

English grabS, smooth stalked Meadow grass, Green grass. (Plate 7.)

Roots.—Perennial running root-stock.

Culms.— Stems smooth, ligule short and blunt, 1| to 2 ft. high.

Leaves.— Abundance of long radical leaves, rather narrow and pointed.

Inflorescence.—Short, pyramidal, branches mostly in fives, loose spreading, 2-4 in.

Spikelet.— 3-5 flowered, crowded, ovate, mostly on short stalks.

Glumes.—Empty, unequal, the first narrow and one nerved, the second broader and three-

nerved.

Flowering, hairy on margin and keel, five-nerved tuft of cobwebby hairs at

base.

Palea.— Short, two-toothed.

Flowers in June

There are a number of varieties of this grass, differing in agricultural importance.

The chief merit of the grass lies in the abundance of the soft radical leaves.

It is one of the best known of our native grasses, and is most commonly called

June grass. It is also one of the earliest grasses, and furnishes pasture of exceptionally

nutritious character during the early pa-rt of the seasoa, but does not withstand the

summer drouths so W( 11 as many other grasses. As it usually finds its way into

permanent pastures when the soil is suitable, it is seldom necessary to include it in

seed mixtures for this purpose. It is an excellent grass for lawns, its running root-

stocks and fine leaves forming a tough, velvety sward. Compared with timotby, its

hay value is rather low.
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10 A.C.

Plite 7. Pot pratitii'S, (K-sitajky \M\x-i gca^s*)
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Pea COrapressa. Linn.—Wire grass, English Blue grass, Smaller Blue grass

Creeping Poa, Canadian Blue grass. (Plate 8.)

Roots.—Eunning root-stock, perennial.

Culms.—Hard and much flattened, 1-18 in. long, frequently bent at lower joints and

then ascending.

Leaves.—Short, scanty, smooth. Bluish green in color, ligule small.

Inflorescence.—Dense and narrow, somewhat one-sided, 1-3 ia, long, simple and con-

tracted.

Spikelet.—Sessile, small, 4-6 flowered.

Glumes.— Outer, unequal, 3-ribbed.

Flowering, 5-ribbed.

Palea.—Two-nerved, nerves rough, with short hairs.

Flowers— July 1-10.

Low habit of growth, flattened or compressed stems, contracted panicle, 1*^8S creep

ing roots, furnish characters by which it is easy to distinguish ic from Kentucky

Blue grass.

Foa compressa is of little value for hay, owing to its small growth. What
pasturage it afi'ords ia nutritious, and it will grow on very poor soil, such as sand,

gravely or hard clay.

i
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Plate 8, Poa compressa (Canadian Blue Grass.)
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AgrostiS vulgaris. With.—Red Top, Bent grass, Fine Bent, Fine Top. (Plate 9.)

Roots.—Perennial, creeping, interlacing and forming a dense sod.

Culms.—Tufted, and slender. Ligule short.

Leaves.—4 or 5, flat, narrow, and roughish.

Inflorescence,—Spreading after flowering, panicle with whorled branches.

Spikelet.— 1 -flowered.

Glumes.—Empty, equal, and longer than the flowering glume.

Flowering, very thin, awned on back, 3-5 nerved. ^

Palea.—Thin, minute, or none.

Flowers—July 1-10.

Red Top is a fairly hardy perennial, and is best adapted to rather low lands. It is

most suitable for pasture mixtures or for lawns, though for the latter purpose probably

Agrosiis canina (Ehc.de Island Bent Grass) would be more suitable. It is not of much
value for hav.
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Plate 9. Agrostis vulgaris ( Red Top
.

)
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Alopecurus pratensis. Linn.—Meadow Foxtail, English Foxtail. (Plate 10.)

Roots.—Perennial, fibrous, and creeping.

Culms.—Upright, smooth, 2 in. high.

Leaves.—Upper leaf much shorter than its inflated sheath, 4 or 5 at even distance, rather

broad and fiat.

Inflorescence.—Stout, 1-2| in. long, cylindrical spike. Awn conspicuously projecting.

Glumes.—Lower, acute, awnless, and hairy
;

Flowering, obtuse, awn rising from near the base, half its length twisted.

Palea.—None.

Flowers—June 7-20.

Resembles Timothy, but culm and leaves are shorter ; spikes shorter, broader, and
softer

;
plant less firm and rough.

Meadow Foxtail is a very early, hardy grass of good quality, used in mixtures for

permanent pastures. It requires a rich soil in order to give satisfactory results, and
takes several years to become established. It makes hay of good quality, but yields too

light a crop and takes too long to become established, to be a profitable grass for this

purpose.
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Plate ]0. Alopecurus pratensis (Meadow Foxtail.)
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Setaria Italica Kunth.—Italian Millet, Golden Millet, Leaf Tail Millet, Bengal

Grass, Hungarian Grass. (Plate 11).

Roots.—Annual.

Cuhns.—^TQct, 2-3 ft. high.

Leaves.—Long, broad, and flat.

Ittflorescenece.—Spike-like panicle, nodding, yellowish or purple.

Glumes.—Empty, 3, the lower one small, the second smaller than the third

;

Flowering, hardened.

Palea.—Thin.

Stamens.—Sometimes 4 in number.

The terms " Hungarian Grass" and " Millet" are so variably applied that they lead

to hopeless confusion. There are a great many varieties in this family, and among ^he

more valuable for cultivation may be mentioned Salzer's Dakota, Golden, Golden Wonder,
and Pearl.

Millet requires a rich, warm soil. It forms a valuable " catch crop," that is, it may
be sown late in the season to replace a crop that has failed. It should not be sown until

the weather becomes warm, usually during June, though it may be sown much later. In

preparing the soil, fine tilth is necessary. The quanity of seed used varies considerably,

h\it about 40 pounds per acre will be found satisfactory in most cases. When cut in early

bloom, millet makes a fair substitute for hay. If allowed to stand until the seeds have

formed, it draws much more heavily upon the soil, and the seeds are generally believed

to have an injurious efiect upon the kidneys of the animals to which they are fed.
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Plate 11. Setaria Italica.
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Anthoxanthum odoratura. Linn.—Sweet Vemal Grass, Sweet Scented Vernal
Grass, Vernal Grass. (Plate 12.)

Boots.—Perennial, fibrous.

Culms.—Slender, 1 to 1|^ ft. high.

Leaves.—Hairy, flat and pointed, scant foliage.

Inflorescence.— Spike- liked, but having many very short, dense branches 2-3 in. long

narrow and close.

Spikdets.—3 flowered, only the terminal one perfect, brown or tinged with green.

Glumes.—Em^pty glumes in two pairs, hairy, two-lobed and awned on back.

Flowering, small, smooth, and awnless.

Palea.—Short, three-nerved.

Flowers about end of June.

A low, sweet smelling perennial, the scent arising from a product called cumarin

In Europe the scent is extracted and manufactured into perfume.

Odor appears when dry. It is used in grass mixtures in Great Britain, but does not

appear to thrive in our climate.
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Plate 12. Anthoxanthum oloratum (Sweet Vernal.)
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Elymus Virginicus. Linn.—Wild Rye grass, Lyme grass, Terrell grass. (Plate 13.)

Roots.—Fibrous, perennial.

Culm.—^toni, 2-3 ft. high.

Leaves.—Leafy, 10-15 in. long, bread and rough.

Inflorescence.—Erect and rigid, 4-5 in. long.

Spikelet.—2-3 at each joint, all alike, and fertile.

Glumes.—Empty, lanceolate, very thick and course, strongly nerved, and bristle pointed :

- -ajk^ii—-

—

•"

''Flowering, shorter than above, thick, rounded on back, and having stiff awn.

Pcdea.—Shorter than its glume, 2-keeled, oblong, and blunt,

Flowers—July 10-20.

Abounds in marshes and along streams.

By the time it blooms the lower leaves are dead.

iTiiiqs.This grass is not suitable for seed mixtures on cultivated lands, but furnishes some
food for stock in marshy places.
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Plate 13. Elymus Virginicus (Wild Rye.)
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Deuxia Canadensis.—Beauv. {Calamagrostis Canadensis). Blue Joint, Small reed-

grass, Sand grass. (Plate 14.)

Roots.—Perennial, creeping root stocks, spreads from underground stems.

Culm.—Stout, tall, ei-ect, and smooth, up to 4 ft. high.

Leaves.—Flat when fresh, slightly hairy, 1 ft. long, long ligule, very leafy.

Inflorescence.—Open panicle, spreading, especially when flowering, purple tinged, 4-8

in. long.

Spikelet.—1-flowered, with a short hairy pedicel, supposed to be a rudimentary floveer.

Glumes.—Empty ^ lanceolate and acute
;

Flowering, delicately awned, having silky white tuft of hairs at base.

Palea.—Slim, smaller than its glume, and transparent.

Flowers—July 1-14.

Canadian Blue Joint is a valuable grass for low lands that cannot be drained, and
grows on land that is too wet for red top. It is commonly found in " beaver meadows "

and marshes, but may also be grown on cultivated land. It remains green after the seeds

are ripe, and is relished by stock in all stages of its growth, affording a large amount of

nutritious pasturage, and a fairly heavy crop of palatable hay.
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Plate 14. Calainai/rostis Canadensie (Blue Joint.



59 Victoria. Sessional Papers (No. 18). A. 1896

Muhlenbergia Mexicana. Tiiu.—Droi) Seed Grass, Wood Grass, Knot Root Grass.

(Plate 15.)

Roots.—Scaly, creeping, perennial.

Culms.—^^TJpright, much branched, 2-3 ft. high.

Leaves.—Kumeious, flat.

Inflorescence.— Contracted, densly flowered panicle.

Glumes.—Lower^ awnless, sharp pointed, unequal.

Flowering, three nerved, acute, hairy at base.

Palea.—Yery acute, smaller than its glume.

Flowers—about end of July.

This species is very serviceable in binding sand, with its strung creeping rhizomes.

On rich land, it yields from two tu three tons per acre of very fair hay, and atf'uid.T

considerable pasturage.
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11 A.C.

Plate 15. JSIadtnbtigia Mtxicana (Dmp Seed Grass
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Muhlenbergia gloinerata. Trin.—Spiked Muhlenbergia, Muhlenberg's Grass, Satin
Grass, Wild Timothy. (Plate 16.)

Roots.—Hard and knotty with numerous firm scales.

Ctdnis.—Upright, stiffly erect, hard, somewhat compressed, sparingly branched , 1-3 ft. high

Leaves.—Blades linear, 2-4 in. long, rough.

Inflorescence.—2-3 in. long, narrow, contracted, clustered spike, becoming looser below.

Glumes.—Empty, awned, nearly equal.

Flowering, twice length of the empty.

Falea.—Two-nerved, acute, and short pointed.

Flowers—about end of July.

This grass is frequently called " Wild Timothy" from the facts that the heads slightly

resemble those of Timothy. It is noted for its late period of flowering. On'low lands it

yields considerable pasturage and hay of no mean quality.
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Plate 16. Muhlenbergia glomcrata (Wild Timothy.)
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Muhlenbergia sylvatica. Torr. and Gray.—Bearded Satin Grass. (Plate 17.)

Roots.—Perennial, Bbrous, scaly root-stock.

Culms.—Ascending, much branched, and spreading, 2-4 ft. high.

Leaves.—Leafy, flat, rather broad, and sharp pointed.

Inflorescence.—Dense, many flowered panicle, purplish color.

Glumes.—Empty, almost equal, bristle pointed, nearly as long as flowering.

Flowering, awn twice or thrice length of spikelet.

Palea.—Two-nerved, rough at apex.

Resembles Muhlenbergia Mexicana, but panicle is looser and bears a bristly awn
On low, rich land it is rather a heavier cropper than M. Mexicana
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Plate 17. Muhlenheryia sylvatica, (Bearded Satin Glass.
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Glyceria Canadensis. •Trin.—Rattlesnake Grass, tall quaking grass. (Plate 18.)

Roots.—Perennial.

Ctdms.—Stout, 2-3 ft. high, smooth.

Leaves.—Long, lower ones longer and broader than the upper ones.

Inflorescence.—Panicle, 8-9 in. long, large, spreading ; branches, slender, long, and branch-

ing, mostly in threes.

Spikelets.—Oblong, 6-8 flowered, flattened.

Glumes.—Empty, 2, unequal, shorter than the flowering glumes.

Floioering, smooth, blunt apex, 5-9 nerves, prominent and parallel.

Palea.—Shorter than its glume, and two-nerved.

Flowers—in July.

Grows in tufts in wet places and along river banks. Forms good pasturage in wet

meadows and makes fair hay. Also is a fine ornamental grass.
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Plate iS. Glyceria Canadensis (Rattlesnake Grass.)
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Phalaris arundinacea. Linn.—Reed canary grass, Ribbon grass. (Plate 19.)

Roots.—Perennial, fibrous, strong, and creeping.

Culms.—Stout, smooth, and leafy, from 2-5 feet high.

Leaves.—6-10 in. long, 1^ in. wide, flat, lanceolate; margins rougher than surface;

ligule short and rounded above.

Inflorescence.—Long, dense spike, 3-6 in. long.

Spikelet.—One-flowered and fertile.

Glumes.—EmpUj, 4, the third and fourth being reduced to hairy rudiments : 2nd and

3rci obscured, nerved and hairy on back.

Flowering, one-nerved and awnless.

Palea.—Rounded, one-nerved.

Flowers—about end of June.

The ribbon grass of gardens, the leaves striped with white, is a variety of Phalaris

arundinacea.

Suitable only for pasture on wet, swampy land. In the early stages of its growth it

is eaten readly by stock, but becomes very woody when mature.
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Plate 19. Phalaris arundinacta (Reed Canary Grass.)
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Pea serotina, Ehrh.—False Red Top, Fowl meadow grass, Duck grass, Swamp wire

grass. (Plate 20.)

Roots.—Perennial, running root-slock.

Culms.—Tufted, erect, slender, 2 3 feet high.

Leaves.—Narrowlj, linear, soft and smooth.

Inflorescene.—Elongated panicle, tinged with dull purple, slender and nodding, branches

in fives.

Spikelet.— 2-4 flowered, short stalked.

Glmnes.— Outer, ^ in. long, sharp pointed, rough on keel;

Flowering, very obscurely nerved, cobwebby at base, obtuse or blunt.

Palea.—Acute,

Flowers—Julv 1-12.

Stems remain green after seed is ripe.

Poa serotina has attracted considerable attention as a grass that will grow on very

moist lands, or on lands that are occasionally flooded. Stock eat it readily, and when cut

it makes hay of fair quality. It is perhaps worthy of more extended trial in mixtures

for low, rich lands.
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Plate 20. Poa serotina (Fowl Meadow Grass.)
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Hierochloe borealis. Koem and Schultes.—Vanilla or Seneca grass, Holy grass,

Indian Hay. (Plate 21.)

Boots.— Creeping, perennial.

Culms.—Erect, roand, smooth, 1-2 ft. high.

' Leaves.—Short blades, flat, broad, lanceolate, rough on upper surface ; long sheaths.

Injlorescence.—Somewhat one-sided, spreading, pyramidal panicle, 2-5 in long.

Spikelets.—Chestnut colored, ovate, and glossy, three-flowered.

Glumes.— Outer, equal, broad, acute, smooth.

Flowering, 5-ribbed, hairy.

Palea.—Two-nerved.

Stametis.—3 in the barren and 2 in fertile florets.

Flowers—May 15-30.

The plants when dry have a vanilla like odor, whence the first name ; sometimes

strewn before church doors on holy days, and used by Indians for making mats and

baskets. In some places it has become a weed.
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Plate 21. Hierochloc horeaJis (Indian Hay).
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Fanicum Crus galli. Linn.—Barnyard grass, Barn grass, Cock's foot, Large Crow,

foot grass. (Plate 22.)

Boots.—Annual, fibrous.

Culms.—Thick, stout, branching from base.

Leaves.—Very numerous, rather broad and flat, smooth but rough margined.

Inflorescence.—1-3 in. long, crowded spikelets in dense panicle.

Glumes.—Outer, 3, the first, broad and short, 3-nerved ; the second and third, smooth,

downy, the 2nd, 5-nerved, the 3rd, 2-nerved and awned.

Flowering, thin and transparent, smooth.

Palea.—Small and polished.

Flowers in August.

It grows in low rich land, and in the neighborhood of barns and dwellings. It

is of very little agricultural value.
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Plate 22. Panicum Crusqalli. (Barnyard Grass.)
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Agropyrum repens. Beauv.—Couch, Quitch, Quick, Qaack, Quake, Scutch, Twitch

Dutch, Dog, Wheat, Durfa, Devil's Grass. (Plate 23.)

Roots.—Perennial, creeping extensively, penetrating deeply into the ground, jointed

root-stock.

Culms.— 1-3 ft. high.

Leaves.—Flat, roughish above ; upper ones broader than those springing from root.

Inflorescence.—Close, narrow spike.

Spikelet.—4-8 flowered, slightly notched stem, smooth.

Glumes—Empty, equal and opposite, 1-3 nerved.

Flowering, similar, pointed or awned, and with rounded back.

Palea.—Nearly as long as its glume, two marginal, green nerves.

Flowers—July 5-20.

Whatever value Couch Grass may hive for pasture, its habit of taking an d keep

ing possession of the soil renders it extremely objectionable. It flourishes best in loamy

or humus soils, from which it is especially diflicult to eradicate.

To destroy this grass, the cultivation shoald be such as to prevent its appearing

above the surface. Hoed crops of various kinds, or a bare fallow, on which buck-

wheat may be sown aud plowed uader, will be found useful. A well manured and

carefully cultivated rape crop is especially effective as a means of destroying this grass.
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Plate 23. Agropyrum rejiens (Couch Grass.)

12 A.C.
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Bromus secalinus. Linn.—Chess, Cheat. (Plate 24.)

Roots.—Annual, fibrous.

Culms.—Simple, round, erect, and smooth, about 3 ft. high.

Leaves.—Broadish, flat, pointed, ribbed, rough on edges and under surface, downy
above.

Inflorescence.—Spreading, drooping, little branched, diffuse panicle.

SpiJcelets.—Oblong-ovate, 7-10 flowered.

Glumes—Empty, unequal, acute, and awnless
;

FLoioering, shorter than palet, short awn or awnless.

Palea.—Two keeled, grain adhering to palea, strongly nerved, the nerves fringed with

bristles.

T^lowers—July 1-10.

" The idea that chess is degenerated wheat is erroneous and entirely without

foundation. Chess seed will produce chess and only chess."

Ohess is most commonly found among wheat and rye. The flour obtained from
it is dark colored and narcotic. Care in the selection of seed grain and careful cul-

tivation tending to prevent the maturing of these seeds are the chief remedies.

'^'^ the same order belong the brome grasses of which there are many varieties

Perhaps the best is Bromus inermis (Awnless Brome Grass), which is highly spoken

of in some parts of the United States, but which is not sufliciently well known in

Ontario to be pronounced upon.
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Plate 24. Bromus ^eealinus (Chess.)



59 Victoria. Sessional Papers (No, 18), A. 1896

Avena fatua. L.—Wild Oat. (Plate 25.)

Roots.—Annual, fibrous, thickened at base.

Culms.—Erect, simple, smooth.

Leaves.—Leafy, linear, flat and rough.
'

Iiifloresence.—Loose panicle, nodding, branched, and spreading.

Spikelets.—Pendulous and long.

Glumes.—Empty, large, long, and unequal

;

Flowering, rounded on back, 5-11 nerved, bearing a bent awn and covered with

long brown hairs.

Palea.—Shorter than its glume, ribbed, green along the margin, fringed at edge.

Flowers—in July.

Wild Oats are at home in any soil that will grow cereals, and they ripen their seeds

among almost any cereal crop. The seeds possess wonderful vitality, some of them remain-

ing buried in the soil for years and germinating as soon as they are brought under favor-

able conditions.

From what has been said, it follows that on a field infested with wild oats, cereal

crops should be dropped out of the rotation as far as possible • and hoed crops, soiling

crops, hay and pasture should take their place. To get the land under grass, it should be

fallowed during part of the season, the cultivation being frequent and shallow, to destroy

all seeds that may have germinated in the upper layer of soil. The land can then be
sown with winter wheat and seeded, or with an early variety of barley, which should be cut

on the green side. The treatment mentioned, is suitable for pasture land, or land which
has produced a hay or soiling crop during the fore part of the season.
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Plafe 25. Avtna fatua (Wild Oat.
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Setaria glauca. Beauv.—Foxtail, Yellow foxtail, Bottle grass, Puss grass, Pigeon
grass. (Plate 26.)

Roots.—Perennial.

Culms.—Erect^ about 2 ft. high, r ough ; sheath smooth, ligule, a fringe of hairs.

Leaves.—Flat, quite rough above, and smoother on under surface.

Indorescence.—Dense, close spike, cylindrical, bristly, and tawny yellow in color.

Spikelets,—Ovoid, below the joint are solitary or clustered bristles, resembling awns, 6-12

in cluster.

Glumes.—Empty, 3, lower one small and the second shorter than the third

;

Flowering, transversely wrinkled.

Paha.—Thin.

Flowers in August.

fields.

It has very little agricultural value. It is a common weed in stubble, fallow, or root
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Plate 26. Sctaria glauca. (Yellow Foxtail.)
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GEJfERiL OBSERVATlOyS IN CONCLUSIOX.

In ordering grass seeds, it is always best to give the scientific as well as the coaioion

name of the varieties ordered. This is advisable in order to prevent mistakes, for fre-

quently the common name is applied to diSerent varieties by different people.

Grass and clover seeds form a common medium for the distribution of weed seeds,

and it therefore becomes necessary for the buyer to exercise great care in his selection.

Only responsible dealers should be patronized.

In the preparation of the soil for grass seeds, fertility, cleanliness, and fineness of

tilth are of prime importance. It is the height of folly to sow grass seed on poor, dirty,

badly cultivated soil. The cleaning crop should precede the grass, and it is just as unrea-

sonable to expect a good crop of hay from poor soil as it is to expect a heavy crop of grain

under like conditions. Also, the finer the state of tilth to which the land is worked, the

larger is the percentage of grass seeds which will germinate, and the better able are the

young plants to withstand the summer drouths.

Care should also be taken not to cover grass seed deeply. In light soils they admit

of being covered more deeply than in clay, but in any soil light covering is in order. If

a harrow is used after the seed is sown it should be a very light one ; but rolling is usually

sufficient.

The question of grass mixture is a very complicated one, and it is impossible to state

which would be the most suitable mixture for all conditions. It is highly probable that

the old standard mixture of timothy and clover will continue to be used in many districts

for years to come. As noted before, however, timothy has many deficiencies as a pasture

grass, and does not compare with orchard grass, fescue, or tall oat grass, for this purpose.

Its great powers of remaining green during droughts, and the strong vitality of its seeds,

render orchard grass particularly valuable for pasture.

Though no attempt is made to dictate regarding seed mixtures, it is perhaps not out

of place to give a few exaoiples. A mixture that has been used on the College Farm is

as follows :

Red clover 6 lb.

Alsike 3 "

Timothy 4 "

Perennial Rye Grass 2 "

Total 15 1b. per acre.

This mixture is for meadows that are to be broken up at the end of the second year.

The albike clover not only gives variety, but, if there are any low places in the field, it

thrives much better on the low land than the red clover. The value of perennial rye

grass in t,he mixture is doubtful, and on many soils it may profitably be discarded ; or,

perhaps better still (if the land is to be pastured during part of the time), its place may
be taken by orchard grass.

For permanent pastures, or lands that are to be pastured for several years, the fol-

lowing mixture was suggested by Mr. Zavitz, our Experimentalist, in the College Report
for 1893 :

Orchard grass 4 lb.

Meadow Fescue -1
"

Tall Oat grass 3 "

Timothy 2 "

Meadow Foxtail 2 "

Alfalfa "

Alsike clover 2 '•

"White clover , I "

Yellow clover 1 "

Total seed per acre 24 lb.
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The foregoing mixture was not given by Mr. Zavitz as conclusive, nor is it offered

heie as such. On low, rather wet lands, or on land with a stiff clay subsoil, it would be

little use to sow Alfalfa, and grasses could be selected to take its place. Thus a great

many changes could be made in the mixture to suit the conditions under which it was to

be sown, without materially altering its value.

For lawns, the following will be found a very satisfactory mixture :

Kentucky Blue Grass 5 1b.

Red Top 5
"

White clover 5 "

Total 15 1b. per acre.

Rhode Island Bent (Agrostis canina) might be substituted for red top, or a less

quantity of white clover might be usea, according to the taste of the user.

As a rule, it is unsatisfactory to purchase any prepared seed mixtures. It is far

better to deal with some reliable seedman, order seeds by their scientific as well as their

common names, and prepare a mixture to suit oneself. By following this plan a person

knows what he is getting ; but ready made mixtures frequently contain an abundance of

trash, utterly worthless for the purpose intended.

Liquid Paris Green.

We also made some experiments with what is known as " Liquid Paris Green," sold

exclusively by the Liquid Paris Green Co., of Toronto. This material appears to be the

waste product obtained when making Paris green, and contains a considerable quantity

of free acid.

We tested the mixture on tomato plants in one of the College greenhouses, The

plants were from twelve to eighteen inches high, and were in vigorous growth.

In applying the mixture, care was taken to have it evenly distributed. An atomizer was

used in most cases ; and the results were as follows :

One part of liquid Paris green to 15 parts of water : Plant was completelj' destroyed in eight hour.s
,, "^ .< ^ .< 20

" " " "

25
30 " "

40
" '« «' 50

" Plant destroyed.
u .<

,io

.< « '« 75
" " " 80

" Plant badly burnt.
" « " 90

" Only the young-er leaves burnt.
" '« " 100

" Tips of young leaves burnt.

No higher strengths of the liquid Paris green were tried, as these results, together

with the chemical tests, fully established the lact that there was a large quantity of acid

present. In order to neutralize this, lime was added, till the mixture turned red litmus

blue. This was sprayed on tomato plants, diluted thus :

One part of liquid Paris green and lime to 25 parts water : Plant burnt.
" " " " 50 " Plant all right.

80

The strongest mixture of the neutralized liquid, one to twenty-five was also applied to

the foliage of gooseberry bushes, plum trees, and apple trees, with no harmful results. These

outside tests upon fruit trees were, however, hardly satisfactory, as the frost of the nights

14th, 15th, and 16th May, injured the foliage to such an extent, that it was hard to tell

whether the frost had done the injury or the liquid Paris green. Even some time after
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the 16th May it was very hard to conduc*: reliable experiments in this locality, on account
of the devastation of foliage by the frost. The following strengths were used on apple
trees :

One part liquid Paris erieen to 40 water ^
" " 50 I

« << gQ
> All burnt the foliage badly

75 J

causing dai-k blotches on the leaves, where the mixture had collected in drops. In many
places, the tissue of the leaf was completely eaten away, nothing but the nerves and mid
rib remaining. The older leaves naturally showed more power of resistance than the

younger ones.

The effect of the mixture upon the Forest tent caterpillar, {Glisiocampa Sylvatica)

was also tried.

Liquid Paris green, one part to 100 parts of water, killed the caterpillar in two or

three days. After eating a hearty meal, these caterpillars appeared quite sick, either

keeping very still, or spinning a little web and remaining within till dead. The body
shortened and swelled somewhat, and at the end of the third day all were dead.

Stronger mixtures, one to twenty-five and one to fifty, were also used, with like

results. Control caterpillars, kept under the same conditions as those experimented upon
but having unsprayed food, remained healthy and made good growth.

The Company on learning the results of our tests, proceeded to neutralize the liquid

Paris green with soda ash, which gave the mixture a bright green appearance. This was
applied, one part to fifty of water, also a strength of one to sixty, on potatoes. The plants

were badly scorched and ultimately died. The same strength killed respectively ten per
cent, and eight per cent, of the potato beetle. When neutralized with lime, however, it

produced no harmful results on potato foliage.

No further experiments were carried on, as I left to attend the hygienic laboratory

of the University of Michigan for part of the summer months. On my return, I had to

see about the equipment, etc., of the Bacteriological Department. As the new laboratory
was not finished till the beginning of December, I had not much time for further original

woik.

Fungous Diseases.

A circular letter was sent out to the florists of the Province, making inquiry as to

whether they were troubled with fungous diseases in their greenhouses, and asking for

specimens cf affected foliage. A few sent answers to our questions ; and experiments are
now being conducted in our own greenhouses, to find a satisfactory remedy for these
fungous pests.

EosE Mildew.

By the use of these two mixtures, the Carnation Rust and Rose Mildew have been
kept well in check in our own houses. Also plants sent us by florists, which were liter-

ally covered with rust, have been much benefited by the treatment ; and no sign of rust
is manifest on the new growth. Of these two, the first seems to be the better for the
Rust, although good results have ensued from the use of the potassium sulphide. The
last, however, is to be preferred for roses, as it does not injure the bloom, even if the
nozzle is held for a minute close to the flower.

By following out these simple methods much valuable bloom can be saved.

That the damage from such fungi is considerable, may be gathered from the fact that
one grower estimated his loss from Rose Mildew to be between $400 and 8700 ; another
stated that his loss from the Carnation Rust last year was not less than S2.50.

Further experiments are being carried on ; and, as results are obtained, information
will le given to the public.
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Oabnation Rust.

The Oarnation riisfc,
(
Uromyces carophyllinus, Schrank) seems to be the most preva-

lent and injurious in the greenhouses throughout the Province. This appears as rusty
blotches, which burst the skin, or epidermis, of the plant and scatter their spores in all

directions. These, as soon as they touch other portions of the plant, immediately germi-
nate and force their long tubular filaments, (Jiyphar) through the stomata, or minute
openings of the leaves, penetrate the tissues, and thus sap the vitality of the plant. A
camera lucida f'rawins:, from a section nf a Jpaf. is hpre oi'^^'n. whi h will explain the man-

Section through a Carnation leaf, showing the uredo spores in situ, and the myoelium made up of

hyphal threads penetrating the tissues ; the growth of the fungus rupturing the epidermis.

a Uredo spores, b. Pedicels supporting the spores, c. Ruptured skin or epidermis of the plant.

d. Hyphal threads passing between the e. Palisade cells of the Jeaf.

Uredo spores germinating.

ner of growth o'f this parasite. Although, perhaps, a little early to give j^ositive informa-

tion from our own experiments as to the best means of combatting this pest, the follow-

ing mixtures appears to give good results ; but, in order to be successful, the spraying

should be done every week, or, at the longest, every ten days. A knapsack sprayer with

Vermorel nozzle, is useful for spraying ; but, when only a few plants are to be treated, a

large atomizer may be used.

Mixture No. 1. Ammoniacal copper carbonate.—Oopper carbonate, one ounce :

ammonia, about one pint, or enough to dissolve the copper carbonate ; and water, nine

gallons.

If glucose is added to this mixture, it will stay on the leaves better, as all solutions

used on the carnation, on account of the shape of the foliage, are apt to run and collect

in drops at th*" base or tip of the leaf.

Mixture No. 2. Potassium sulphide, quarter of an ounce ; water, one gallon.

This seems to be very effective against the Rose MMdiev^ {Sphcerotheca pannosa, Wallr.);

and, as it does not mark the foliage or the bloom, florists should give it a fair trial. Spray-

ing once a week, and, and in addition, painting the hot-water pipes with a mixture of

equal parts of sulphur and lime, will produce satisfactory results.
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Class Room and Laboratory Work.

The recent increase of laboratory accommodation and equipment will enable us here-

after to give a much broader and more exact knowledge to our students. Since my course
at Cornell University, many of the methods in vogue there have been used with much
success and satisfaction here. I speak with special reference to vegetable histology. In
order to place plant pathology on an equal tooting, it will be necessary to purchase a her-

barium of cryptogamic plants, to serve as a formation upon which to build a good collec-

tion. It takes considerable time, which, unfortunately is not at my disposal, to collect

and classify such material. Should this be done, a good knowledge of cryptogamic botanv
could be imparted. Without such collection, the task of demonstration is almost impossible

The Library.

During the year, a number of valuable books have been added to the library : but it

cannot even now be said that it is up to date. The necessity of having it considerably
enlarged is more urgent now than formerly, as the change in the Third year course of

study has widened the field of investigation and necessitated closer scientific research than
heretofore. The amount voted for the library is entirely inadequate to meet these wants,

especially as more than half the amount has to be expended on newspapers and periodi-

cals for the reading room. At the Agricultural College in connection with Wisconsin
University from §500 to S700is appropriated annually for the library. At the Pennsyl-
vania State Agricultural College, 720 volumes were added in 1895, and their library at pre-

sent numbers some 11,000 volumes. Alabama has S600 voted for the purchase of new books,

while the MassTchusetts Agricultural College contains 17,000 volumes and adds 800 to 1,000
every year, and the librarian is given such powers, that "he never hesitates to purchase new
books, and tries to keep each department balanced with the others." From these facts,

it will be seen that we are somewhat behind in the matter of librarv, and it is to be
hoped that a larger expenditure will be made ir this very important part of our educa-
tion equipment. We are adopting the card catalogue system.

About 500 volumes have been added to the library this year, a number of them being
reports and herd books which were sent free. I wrote to all the Experiment Stations and
Boards of Agriculture in the United States, requesting them to have our name placed on
their mailing list, and asking them to supply us the back or missing numbers of their

bulletins and reports. A great many of them very courteously sent when practicable,

those numbers which were missing from our shelves. I wish to thank these stations, and
] have also to thank the Rothamstead Station, England, for their valuable report ; also

Messrs. W. Atlee Burpee k Co., of Philadelphia, for their donation of several agricultural

works. The following is a list of books added during the year 1895 :

Agriculture 35
History 36
Horticulture . 10
1 )airying 14
Zoology 5

Agricultural Reports 130
Sessional Papers 40
Botany 42
Veteriaary Anatomy 4
Chemistry 12

Bacteriology 24
|

Physics 9
Poultry 4 Entomology

" 3
Poetry 13 !

Herd Books 33
Roads 1

[
General literature 12

Theology 9
I

Fiction 12
Essays 10 1 Geology 2
Biology fj Bookkeeping 1
Biography 15 Economics 5
Travels 8 Miscellaneous «

Reading Room.

The following is a list of the papers, journals, and magazines which are received by
the College, and are for the use of the students in attendance :
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(a) Sent free by the Publishers.

Canadian Baptist, Toronto ; Christian Guardian, Toronto ; Canada Presbyterian, Toronto ; Monthly
Weather Review, Toronto ; Presbyterian Review, Toronto ; Sheep Breeder and Wool Grower, Chicago

;

Canadian Horticulturist, Grimsby ; Canadian Entomologist, London, Ont. ; Bee Journal, Beeton ; Acton
Free Press, Acton ; Ontario Evangelist, Erin, Ont.; Evangelical Churchman, Toronto ; Faimers' Review
Chicago ; Canadian Independent, Toronto ; Rural Home Journal, Kentucky ; Canadian Evangelist,

Toronto ; Canadian Bee Journal, Brantford ; Poultry Journal, Beeton ; Farmers' Home, Ohio ; Farmers
Review, Chicago ; Swine Breeders' Journal, Indianapolis ; American Swine-herd, Chicago.

(b) Furnished by the College.

Paily Globe, Toronto ; Daily Mail and Empire, Toronto ; Daily Mercury, Guelph ; Daily Herald,

Guelph ; Rural Canadian, Toronto; Poultry Review, Toronto ; Farmers' Advocate, London, Ont.; Nor'-

West Farmer, Winnipeg; Breeders' Gazette, Chicago; American Garden, Greenfield, Mass.; Cultivator

and Country Gentleman, Albany, N. Y.; Scientific American, New York; Live Stock Journal, England
;

American Dairyman, New York ; Hoard's Dairyman, Ft. Atkinson, Wis.; Maritime Agriculturist, Sack-

ville, N.B.; Garden and Forest, New York ; Farming, Toronto; Review of Reviews, London ; Microsco-

pical Journal, Washington.

The library is open five hours each day at the times best suited to the convenience of

the students ; and, for services therein. I wish to express my indebtedness to Messrs.

Doherty and Hodgetts, the former for looking after the issue, etc., of books, and the

latter for catalogue work.

In conclusion, I have to thank you and the Minister of Agriculture for the enter-

prise and liberality with which you have planned and equipped the Bacteriological Lab-

oratory ; and I trust that the work done will justify the trouble and expenditure under

this head.

Respectfully submitted,

F. C. HARRISON.
Ontario Agricultural College,

Guelph, December .31st, 1895.
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PART X.

REPORT OF THE EXPERIMENTALIST.

To the, President of the Ontario Agricultural College :

Sir,—I have the honor of submitting for your consideration the report of the

experimental department of the Ontario Agricultural Oollege for the year 1895. The
work in this department during the past year has been, on the whole, satisfactory. A
larger area has been devoted to purely experimental purposes than ever before ; the

number of field plots has been slightly increased; several new experiments of a practical

character have been started ; some new varieties of farm crops have been imported ; and

the number of packages of seeds and fertilizers distributed among the farmers of Ontario

has been greater than that of any previous year. The aim in this work, however, is not

80 much to increase the number of the plots and the variety of the experiments as it is

to repeat for several years, in a truly systematic way and with great care and accuracy,

the experiments which have been undertaken. After a test has been conducted for a

few seasons the reports are greatly increased in value when presented year by year, as

they give not only the result of the test in the year reported upon, but also the accumu-

lated results of the same test of the previous seasons. You will notice in the following

pages of this report that a large number of our variety tests have been carried on for

seven years in succession, and also that a number of tests in methods of cultivation, in

methods of planting, in the application of fertilizers, etc., have extended over a period of

from four to five years. In fact, we believe that an experiment is not worth starting

unless it is worth repeating through a variety of seasons, in order to obtain valuable and

reliable information therefrom.

We are pleased to observe that our work in the experimental department is being

appreciated more and more as time goes on. This fact is made manifest by the increasing

number of letters received from farmers, seedsmen, editors of agricultural papers, etc.,

throughout the country ; by the large number of people who visit our experimental

grounds each summer ; and by the increasing demand for packages of seeds of leading

varieties of farm crops by farmers in nearly all sections of Ontario.

Experimental Work for 1895.

During the past season we had in all 2,005 plots devoted to experiments with

various kinds of farm crops. These were divided as follows :

Grain 654 plots.

Roots 376
Potatoes - 364

Fodder crops 450
Grasses and clovers 59

Miscellaneous crops : , 32

Work in connection with the Experimental Union 70

We have just passed through one of the severest seasons for experimental work
since my connection with the experimental department, commencing in 1886. During
the first two weeks of Mav there was frost at the Oollege six separate nights, the ther-
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moraeter reaching as low as ten degrees above zero. The mangel wurzel plants of the

dift'erent experiments were nearly all from one to two inches high at the time of this

frost and were completely destroyed. The mangel seed, therefore, had to be sown the

second time. The frost also injured some of the spring grains as well, but not so seriously

as to prevent their recover}'^ to a large extent. Beside.=i the drawback from the frost,

there was also a large deficiency in the amount of rainfall during the growing season,

especially during the months of April and June. Great care had to be exercised in pre-

pariiig the soil, in order to secure uniformity in the germination of the seed for the

various experiments ; and in spite of all the care exercised, a few experiments with corn

and roots will not be reported upon, because of the lack of a complete germination of the

seed. Notwithstanding the unfavorable season, however, we are enabled to present in

this report as large a number of successful experiments as in any j)revious year.

The Experimental Grounds.

The land now used for experimental purposes is in a compact block, about a quarter

of a mile in length and slightly more than a quarter of a mile in width. As the grounds

are nearly square, and as all roads run at right angles to one another, there has been no
difficulty in dividing the land into a large number of plots, uniform in shape and s^ze.

Winding roads may be beautiful in appearance, but they are troublesome in grounds

devoted to experimental work. Every one of the two thousand plots used during the

past year was accessible by a waggon and team. There are upwards of five miles of

driveways through the grounds, varying in width from eight to twenty-three feet. These

driveways are required to handle properly the crops on the various plots at the right

time, and also to allow the large companies of farmers who visit the grounds from

summer to summer to pass between the different ranges of plots, read the names on the

labels and examine the growth and character of the various crops under experiment.

Not only are the ranges of plots separated by driveways, but the ifidividual plots of all

grain experiments are divided by paths, each forty inches in width. These paths keep

the grain from mixing, permit the examination of each plot from all sides, and oflfer an
easy method of harvesting the different crops separately.

The grounds referred to are situated directly at the rear of the main College build-

ing, and as there is a general slope of the land to the south-west an excellent view

is obtained of nearly all the plots from the College buildings.

Clinton D. Smith, M. S., Director of the Experiment Station and Professor of Agri-

culture in the State Agricultural College, Michigan, when going through our trial

grounds last summer, stated that he had visited twenty-two experiment stations, and he

had no hesitation in saying that in magnitude and in systematic arrangement the experi-

mental department of the Ontario Agricultural College was ahetxd of anything he had
seen up to the present time.

New Experimental Building.

I wish to express my thanks to yourself and to the Minister of Agriculture for so

clearly placing before the Government the necessity for a new experimental building.

Through your influence there has been erected on the College grounds an excellent build-

ing for our work; and we are now prepared to do better work in the experimental

department than at any time in the past. We have been much in need of this building

for several years, and feel very grateful indeed that the Government has seen fit to erect

one so well suited for our work. This new experimental building is situated on the

College grounds, between the Convocation hall and the residence of the Experimentalist,

and directly in front of the College barns. The front of the building is in a line with

the front of the College building, Chemical Laboratory and Convocation hall. The main
building is 70x45 feet, and will be nearly all used for experimental work. Jn the base-

ment there are work rooms and storage rooms for fertilizers, grains, roots, potatoes, etc.

The ground floor contains the office for the Experimentalist, a general office for workii g
192



59 Victoria. Sessional Papers (No. 18). A. 1896

up reports and for mailinc; purposes, a seed-testing room, a large work room, and a dark
room for photography. The large hall on the second floor will be devoted to a perma-
nent exhibit of experimental products, so arranged that visitors may inspect them at any
season of the year. The building is made of white brick and is heated by steam brought
through underground pipes from the main College building. During the past years
farmers who visited the institution during the winter months had almost no opportunity
of examining the different varieties of grain which are being tested in the experimental
department. This has been a great disadvantage ; but we hope soon to have many valuable

object lessons for the farmers who visit the institution in the winter as well as during
the summer months. Please accept my sincere thanks for giving us this opportunity of

making our work of so much greater value to the farmers of Ontario.

Distribution of Seeds Throughout Ontario.

One of the most extensive systems of co-operative experimental work in agriculture

to be found at the present time is the one established in Ontario. During the past year
we distributed over 1,700 packages of grains, seeds and fertilizers to Ontario farmers.

The varieties thus distributed were those which gave the best results in a number of

years' trials in our experimental department. The whole system of co-operative experi-

mental work is thus conducted in close connection, and in perfect harmony with our
experimental work at the College. They go hand in hand ; each made very much better

by the help of the other. This work was started on its present plan in the spring of

1886, with twelve experimenters, who received grain and fertilizer^!, carried out the neces-

sary instructions and reported at the end of the season. For the first two or three years
the experiments were confined almost entirely to the ex-students of the Agricultural
College ; but, as many other farmers expressed a desire' to join in the work, the invitation

was extended to them also, and material was sent to those who applied on the condition
that they would be careful to follow the necessary instructions, and report the results of

their tests after harvest. The work has steadily increasfd since its commencement, and
during the past four years the demand has been so great that we have been unable to
supply material to the full number of applicants. In 1891 there were 2,642 plots; in

1892, 5,688 plots; in 1893, 7,181 plots; in 1894, 7,721 plots; and in 1895, 9,179 plots

used for these cooperative tests over Ontario.

The Ontario Agricultural and Experimental Union,

As the work of the experimental department of the College is most intimately
connected with that of the Ontario Agricultural and Experimental Union, it might be
well at this time to say a few words in regard to this Association The chief objects of
the Union are to cherish a bond of union among those who have been connected with the
College ; to establish a system of co-operative experimental work throughout Ontario ; to

invite the co-operation of the farmers in this work ; and to hold an annual meeting at the
College. It will be observed from what has already been stated that the co operative
work in agriculture throughout Ontario is done conjointly by the Ontario Agricultural
and Experimental Union and the Ontario Agricultural College.

Mr. T. B Terry, Hudson, Ohio, who is well known throughout Ontario as a leading
farmer and agricultural writer, attended the meeting last year, and afterwards wrote a
lengthy article in the Practical Farmer of Philadelphia, dated January 5th, 1895, descrip-
tive of the work of the Union. From this article we quote the following :

" I wa? greatly
interested in the work of the Union, and had a grand time. I think all of you can see
the gre^t value of these experiments when carried on at many points scattered all over
the 8tate for a term of years. I would like to see such a union established in every State
of this country. It was encouraging to see an audience composed of such bright wide-
awake young men. I feel particularly indebted to the Secretary for giving me a chance
to see these things with my own eyes and hear them with my own ears." For the report
of the annual meeting of the Ontario Agricultural and Experimental Union, held at the
Agricultural College on December 12th and 13th, 1895, the reader is referred to the latter

[part of this voluma
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The Farm Department of the Ontario Agricultural College.

The farm department is under the immediate charge of Mr. Wm. Rennie, Farm
Superintend] ent, and is entirely distinct from the experimental department. The two
departments, however, very frequently receive assistance from each other. All crops^

handled for experimental purposes and for distribution throughout Ontario come under
the care of the experimental department ; and the crops grown for feed and for sale are
looked after by the farm proper. All parties desiring to carry on co-operative experi-

mental work, should write to the Experimentalist ; and all those who wish to purchase
seed grain in quantity, should correspond with the Farm Superintendent.

All varieties of farm crops, such as grain, potatoes, corn, roots, etc., which were'

grown in the farm department during the past year, had first proven themselves to be

varieties of special merit through several years' trials in the experimental department ;,

and in many instances the seed of these new and promising varieties had been previously

supplied to the farm proper by the experimental department.

Experiment Stations Visited During the Year.

I wish to thank you in this public way for giving me the opportunity of visiting^

several experiment stations during the past season. Early in July, when vegetation was
luxuriant, I visited the experiment stations at Ottawa, Canada ; Burlington, Vermont;.
Orono, Maine; Durham, New Hampshire; Kingston, Rhode Island; Storr's School of

Agriculture, Connecticut ; and Cornell Univei sity, New York State. I had a very pleas-

ant and valuable trip throughout, and received nothing but courtesy at each of the above-

mentioned institutions. I made a special study of the various lines of experimental work
taken up at these different institutions ; and I feel sure that the points gathered here and
there will enable us to do better work at this institution. I might say that the Agricul-

tural Experiment Station of Amherst, Mass., is one well fitted for doing excellent work ;

but I believe that none of the institutions are better equipped for experimental work in

agriculture than our own institution is at the present time.

Besides visiting the above-mentioned agricultural experiment stations, 1 had an
opportunity of visiting a number of seedsmen's trial grounds during tha past .season.

Among the seedsmen visited were Jas. J. H. Gregory, Marble Head, Mass ; Rossin^

Boston, Mass. ; Jas. Vick's Sons, Rochester, New York ; and J. S. Pearce, London, Ont.

Mr. Gregory is an enthusiast in his work and carries on many trials of various kinds ort

his extensive grounds north-west of Boston. Mr. Rossiu has ten acres of land under
glass houses, besides two or three good-sized farms which he uses for his work.

Farmers Who Visited Our Experimental Grounds During 1895.

A large number of farmers visit the Agricultural College annually, and pass through.

and examine the work of the experimental department. We are pleased that agricultur-

ists are enabled to visit the institution and examine for themselves the experimental work
which is being carried on. We believe that this is increasing the interest in the reports

which are issued annually. The best time to examine the crops when growing on the

plots, is perh^ps during the month of July, just before the winter wheat is harvested, as

at that period none of the crops have been harvested, and nearly all have a fair growth,

although some are yet quite small. A great many of the visitors come to the College be-

tween the time of haying and harvest. During the month of June of the present year

thousands of farmers examined the crops which were under experiment at this place.

There were only a few days during the month of June that the writer did not go through

the experimental grounds from one to five times each day with parties varying in number
from ten to 800 persons. The number and the variety of the questions asked during^

those trips are known to none better than to the writer. The person who obtains the

greatest advantage from the trip through our trial grounds is he who, with pencil and
book in hand, spends some time in close examination of the diflerent crops on the various.
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plots. A visitor ctn obtaia a fair kaowled^e of our expsrimsabal work even without a

guide, as nearly every plot is plainly labelled. We believe tbat miny very valuable object

lessons can be obtained even during a day's visit at the OoUege in the month of June.

Exhibits.

It has been the custom of the experimental department to prepare an exhibit for the

leading exhibitions during each of the past seven years. An exhibit of nearly all the
varieties of grain and corn was made at Toronto and London in each of the years 1889,

1890, 1891, and 1892. In the year 1893 an exhibit was taken to Chicago and arranged

in the Agricultural Hall of the World's Columbian Exposition ; and, owing to the time

required for this exhibit, no display was made in Ontario. During the past two years our

work has been so heavy at the time of the fall shows, that we have been unable to exhibit

at any of the fairs in Ontario, except the General Exhibition at Guelph. In September
last an exhibit was made at Guelph of particular varieties of grain, millet, 3orn, I'oots,

and fodder crops ; the product of one pumpkin seed, from which was obtained twelve

large-sized pumpkins, making an aggregate weight of 616| pounds; and also of one

squash seed, which gave nine well-developed squashes, making an aggregate weight of

551 pounds. Throughout the exhibition a person was in charge, to give information in

regard to the results of the tests conducted in the experimental depar ment, and in regard

to the course of instruction given at the College.

Publications of the Year.

During the year 1895, the following have been prepared by myself for publication by

the Department of Agriculture : A bulletin on winter wheat ; the annual report of the

experimental department of the Agricultural College ; and the annual report of co-opera-

tive experiments in agriculture in connection with the Ontario Agricultural and Experi-

mental Union. The following articles have also been prepared for the newspipers
throughout Ontario: "Summary report of co-operative experiments with winter

wheat ;" " Crimson clover in Ontario ;
" '' Growth of rape at the Agricultural College ;

"

and "'Ihe Ontario Agricultural and Experimental Union."

Meetings Attended.

Since the first of December, 1894, the writer delivered addresses at the Dominion
Sheep Breeders' Association, the Central Farmers' Institute of Ontario, the Ontario
Agricultural and Experimental Union, and Farmers' Institute meetings in eighteen locali-

ties throughout York, Ontario, Peterborough, Victoria, Northumberland and Perth coun-

ties It is encouraging to find an increasing interest in the various agricultural meetings
from year to year.

Correspondence.

As time goes on, the correspondence in connection with the experimental work is be-

coming greater and greater. During the past j'car a great many letters have been received

and answered relating to a large variety of agricultural subjects. To give some idea of

the magnitude of the correspondence in connection with this department, it might be
stated that during one week in September no less than 459 letters were received. This
was perhaps the greatest number received in any one week. The increasing number of

letters sent to this department may be taken as one of the strongest evidences of the
growing interest in our experimental work ; and I may say that we are always pleased to

answer such correspondence to the best of our ability.

Grain Experiments.

The plots devoted to grain experiments during the past year number in all six

hundred and fifty-four. These varied in size from one-sixth to 1-100 of an acre, but the
majority were uniform in shape, each being one-tenth links wide, by 100 links long, thus-
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being exactly 1 100 of an acre. Great care is exercised in having the plots in the separate

experinients of a uniform size and shape. In all instances, the plots are in the form of a

rectangle, and a stake is driven in each of the four corners of every plot. In the majority

of cases, the grain is sown broad-cast. When this is done, a line is run around the dif-

ferent plo's, and the packages of grain are then sown upon their respective plots, inside

of the iiiclosurea made by the line. Notes are carefully taken during the entire season,

of the crops grown upon the various plots Each crop is harvested when in the proper

condition. As there are so many experiments in grain growing, it is necessary, during the

greater part of July and August, to have the work along several lines conducted sys-

tematically during the same peiiod. For instance, it is necessary to take notes and

perform the ^ari<pus duties of cutting thf grain, hauling the grain to the barn, threshing

the crops, and cleaning up the threshed gnin simultaneously. We are, however, now
very well f quipped to carry on these various lim s of work at the same time. We have

a waggon wiih a rack made specially for the work, by which the crops from two plots can

be drawn from the field to the thrashing bar in a single trip, without the varieties being

mixed, and with the h ss of any grain through shelling. In the loft of the experimental

barn, we have a l^rge weighing sc^le wiih a platform six feet wide, by twelve feet long
;

and, in ne<*i ly all ir stances, we are enabled to weigh the product of a whole plot at one time.

The threshing is done by nif-ans of a small separator, which was made specially for our

work. As the separator is run by a tread power, and both the machine and power are

situated in the b<rn. thrashing can often be done when the weather is unfavorable, pro-

viding the crops from a number of the plots have been stored in the barn a day or two

before. It is neees-siry to run the liitle separator nearly every day for several weeks

during the time of harvesting.

During the past year, grain experiments have been conducted in testing varieties,

dates of seeding, methods of cultivation, selection of s3ed, application of fertilizers,

and in growing grain separately and in mixtures.

Experiments With the Varities op Grain.

A great deal of at'ention has been given to the testing of the various varieties of

grain crops within the pdst seven years. When we remember that nearly five million

acres of land in Ontario are devoted to grain crops annually, and consider the great value

it would be to the farmers of Outario to have their crops increased in even a very slight

degree, by the introduction of new and valuable varities, we feel justified in devoting a

considerable amount of attention to tSis very important liae of experimental work. Not

only have we brr ught together and grown on uniform plots, side by side, for a number

of years in succession all the leading varieties of crops which can I'e obtained in Ontario
;

but we have also imported leading varieti-s of grain from foreign countries, and have

grown these in close proximity to our own Ontario varieties. Of nearly all kinds of

grain we have been successful in obtaining a few foreign varieties surpass even th'i best

of those obtained in Ontario, a fact which will be made evident by the study of the follow-

ing pages of this report. Different varieties of grain have been imported from France,

Germany, Italv, Sweden, Russia. En^'land, Scotland, Sw^itzerland, Hungary, Greece,

Sicily, Egypt. J^pan, NewZ-aland, England. Australia, and the United States. Of these,

Germany, France, New Zealand, and the Uni-ed States have furnished some of

the varieti^s which have given the best results in seven years' experiments.

In addition to gr.-wing varieties from Ontario and other places upon small-sized

uniform plots situated side by side, the leadiag kinds are also grown on larger areas.

The object of this is to increase the amount of seed of the leading varieties, for distribu-

tion throughout (Jntario, and also to secure the seed to be used by the farm department

of the institution. These larg^ plots also assist in confirming the results of our experiments

on the smaller lots. Besid s growing the grain on the two diflferent-siz'^d plots, we

put a certain number of kernels, usually fifty of each variety, in rows side by side.

During the past season about oOO varieties of grain were s )wn in single rows of forty

links in length. This assisted us very much in our observanions of the various varieties

under experiment. For instance, if we notice a variety badly ru.-jted on a small plot, we
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then examine the single rows ; and if we find the same variety consid>^rably rusted in

this test as well as in the other, while those on both sides are free from rast, we are justi-

fied in concluding that this variety is liable to rust on our soil and in this locality. When
we observe that a certain variety on the plots is becoming badly lodged, and also see that

the same variety in the single rows shows weakness of straw, the two observations go to

show the tendency of that variety towards weakness of straw. There are miny other

ways in which we can use the single row experiments in connectiou with the plot experi-

ments, to obtain a more accurace and reliable knovled^je of the viri)us variecies under

experiment. This method of investigation, when extended over a number of years, gives

us reliable information regarding the various varieties of grain crops.

Barley, Comparative Test of Forty one Varieties.

In 1895, forty-one varieties of birley were tested in the experimental department.

Twelve of this number were six-rowed varieties, twenty were two-rowed, and nine were

huUess. Eight of the varieties hive now been grown in the experimental department

for seven years in succe.'sion. In lb89, 1890, 1891, 1892, and 1893, thirty-seven kinds

of barley were grown on the experimental plots side by side. After five years of careful

testing, eleven of the leading kinds were selected, and the twenty-six varieties which had

not given the best results were dropped out of the list. During the past year, we again

dropped three of the eleven varieties grown for six yeirs, so that we now have eight of

the leading varieties grown for seven years, selected from thirty-seven varieties with

which we started in 1889. We have also on our list six varieties which have been grown

for six years. These are the best kinds among eight varieties which had been crown for

five years previous to 1895. The varieties were all sown broadcast at the rate of 100 pounds

of seed per acre, upon plots exactly one hundredth of an acre in size. Equal amounts

were sown on the different plots, seeding took pla.e April 22ud and 23rd. Thi land,

which might be termed average clay loam, was manured at the rate of twenry per acre

of farmyard manure in the spring of 1894, and prodaced a crop of potatoes during that

season. Each variety was harvested at its proper stage of maturity. The yields per acre

have been estimated from the actual yield of the plots.

The barley crop was good during the year 1895, the six and two-rowed varieties

giving an average yield of 57.5 bushels per acre. Tnis yield surpasfed that of 1894 by

an average of about sixteen bushels per acre, and that of the average o' the past six years

by two bushels per acre. The weight per measured bushel for the past seasoa was 53.5

pounds, which is exceedingly high for this part of the country. There is a great diffe-

rence, however, in both yield of grain per acre and weight per measured bushel of the

individual varieties. These facts can be readily ascertained by a carelul study of the

above table, where the yield per acre of both straw and grain, aiid the weight per

measured bushel of each variety is given for the year 1895, and also for the average of

the number of years in which each variety has been grown in the experimental depart-

ment.

Within the past seven years no less than seventy-six varieties have been tested in

the experimental department. Within the past two years, however, twenty-nine varieties

have been discariied after five jea.rn tests with each kind. The names of the varieties

discarded in 1894 can be found in the College report for that year, on page,G8, the

varieties discarded during ihe present y> ar are the Early Black from France, the Thanefc

from England, and the Improved Ctieyne from England.
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Comparative Test of Thirty-Two Two-Rowed and Six-Rowed Varieties.

Varieties.

Grown for Seven Years.

1. Mand^cheuri
2. Oderbrucker
3. French Chevalier .

.

4. Scotch Imroved
6. Empress
6. Oonimon Six-Rowed
7. Two-Kowed Italian

8. Kinna KuUa

Grown for Six Years.

New Zealand Chevalier jNew Zealand.
Mensury I Ontario

Seed obtained
from.

Russia . .

.

Germany

,

France . .

.

l^lntario. .

.

England .

Ontario .

,

France . .

,

Sweden .

.

Early Minting
Cape
Australian

.

Italian ....

Grow^n for Five Years.

15. Imperial 8ix-Rowed
16. Califnrnian Brewing
17. Six-Rowed Baxter's Improved.
IS. Californian Chevalier

19. Highland Chitif

20. Duckbill

England
New Zealand.,
Germany
Italy

Ontario
United States.

Ontario
Uuited States.

do
Ontario

21. Salzer's Californian Prolific ! United States,

22. Carter's Goldthorpe.

Grown for Four Years.

England

23. Gold Foil Hansfords United States,

24. Two Rowed Canadian (Ontario

25. Selected Canadian Thorpe do

Grown for Three Years.

26. Four Rowed
27. Vermont Champion
28. Jarman's Selected Beardless.

29. Jarman's Golden Champion .

Grow^D for Two Years.

30. Scotch
31. North- Western
32. Success

United States,

do
England

do

United States,

do
do

Results for 1895.

July 27.
" 24

Aug. 9.

.

July 22.

Aug. 8.

.

July 24.

Aug. 6.

.

" 6..

Aug. 7.

.

July 22.

Aug. 6..

July 26.

Aug. 6.

.

July 31.

July 21.
" 26.
" 24.

Aug. 7.

.

" 8..
" 5.,
" 4..

lbs.

51.66
63.66
54.88
5H.33
55.13
54.00
55.60
53.88

64.00
63.50
55.00
49.60
54.75
54.60

m o

tons bus.

2.05 73.10
2.24!74.29
1.95 66.86
1.52
1.94
1.44

55.34
70.31
58.92

1.63 66.05
1.78 48.63

2.22 72.07
1.49
1.75
1.35
2 22
1.51

53.33
48.75
53.13
65.00
55.00
54,60
54.00

12. 54.13

60 74
59.38
43 55
59.51
45.31

Aug. 5.

,

" 1.,

" 1..

July 28.
" 31.
" 31.

Aug. 10.

55.00
54 13
53.25

52.03
55.25
55.00
63.66

July 2o. 52.03
" 26.;52.63
' 18.48.60

1.9184.83
1.77,76.21
1,87 63.74
2.96 66.28
1.7168.97
1.67146.16

1.60,51.89
1.66 50.72

1.81 65.20
1.59 61.37
1.63 50.91

1.76166 15
1.6153.71
1.92 61.84
1.79,55.63

1.42 54. 4S
1.37 61.37
1.43.35.41

Average resnlts

for number of

years grown oa
plots.

ft £._;

50.89
53 65
62.39
51.87
52.68
62.53
53.08
61.94

52.98
51.61
52.64
47. 68
63 20
54.30

52.23
46.68
62.09
62.26
62.84
52.76
62.77
62.15

52.74
52.65
61.73

CQ

tons bus.

1.83 63.09
1.68 58.08
1.9155.87
1.50 54.62
1.69 54.46
1.42
1.96

1.78

52.43
49.02
48.03

2.00 54.91
1.40153.56
1.88
1.39
1.86
1.78

52.72
52.31
52.17
49.85

1.57,6311
1.55,62.32
1.6654.36
2.14i54.22
1.7352.37
1 69 49.81
1.65
1.86

1.96
1.63
1.65

49.20
47,88

52.02
44.85
43.25

51.70 1.49 5653
53.96 :i. 72 50.12
51.87 il. 92 49.49
50.91 1.71.42.20

50.59
50 >5
48.07

1.67 55 25
l..50 4h,15
1.44,37.56

Leading Varieties of Two and Six-Rowed Barley.

It will be observed by an examinatioa of the foregoiag table that the College has

been very successful in importing new varieties, which have made an excellent record

during the average of five or more years in the experimental department, Rissia, Ger-

many, France and New Zealand stand quite prominent in adding valuable varieties for

cultivation in this pi'ovince. It will be observed that the common six row^ed barley of

Ontario is surpassed by several bushels per acre by some of the foreign varieties.

198



59 Victoria. Sessional Papers (No. 18). A. 1896

Mandscheuri. The Mandscheuri barley was imported from Russia by our College in

the spring of 1889, and has been grown in the trial plots during each of the years since

its importation. It is a six rjwed barley, and somewhat reseaables the Mensury, which

has been grown in Ontario and the United States for a longer period. Samples of the

Mensury were obtained from different seedsmen in Canada and the United Spates, and
were grown in our trial grounds for several years in succession, along with the Mand-
scheuri. We found that the Mmdsaheuri possessed longer heads, and had a more vigorous

growth throughout, as well as surpassing in yield per acre, eaoh of the samples of the

Mensury barley which we secured. They were perhaps originally the same variety. In

our experimental work the Mandscheuri which we imported from Kussii gives consider-

ably better all-round results than any samples of Mensury which we have been able to

•obtain in this country. Mandschf-uri occupies first place in yield of grain per acre among
all the varieties that we have grown at the experimental farm for seven years in succes-

sion, and it has given an average weight per measured bushel of about fifty-one pounds. Not
only has it given the best yield among the varieties tested at our College, but, among five

leading varieties distribute! over Ontario for co operative expfrimental work during the

past four years, the Mandscheuri has headed the list in average yield per acre during each

of these years In 1895 it was selected by the experimenters, by whom it was grown, as

their choice of all the varieties tested. The straw of this variety usually grows to a good

length, and is not apt to lodge. It is about three days later in maturing than the Com-
mon Six-Rowed variety. It will be observed that the Mmdscheuri has given an average

of eleven bushels per acre more than the Common Ontario Six Rowed in the experiments

of seven years. In 1892 the Mandscheuri and the Common Six-Rowed varieties were

two among five sent out over Ontario for testing purposes ; and when the average results

were made up it was found that the Mandscheuri had given about ten bushels per acre

more than the Common Six-Rowed on the farms upon which they were tested.

Oderbrvxker. The second variety on the list in average yield per acre for seven

years is the Oderbrucker, which was imported from Germany in the spring of 1889. This

variety is not quite so stiff in the straw as the Mandscheuri, and has produced an average

of about five bushels per acre less than that variety ; but a very strong point in its favor

is the teavy grain which it produces. During the past seven years it has given an aver-

age weight of 53.6 pounds per measured bushel of grain, as compared with 50.9 pounds
given by the Mandscheuri. It is interesting to observe that the Oderbrucker and the

Mandscheuri, which were tested over Ontario during the past year, gave almost the same
relative results in yield per acre over Ontario, as in the College tests for seven years. The
Mandscheuri gave an average of 35.3 bushels per acre, and the Oderbrucker an average

of 29 7 bushels per acre in the co-operative tests, which is 5 6 bushels in favor of the

Mandscheuri.

Two Roiced Italian. Although the Two-Rowed Italian occupies a lower place in

yield per acie than the French Chevalier or Empress, which are also two-rowed varieties,

still the Two-Rowed Italian has in its favor several points not possessed by the other two
kinds. The Tworowed Italian is one of the stiffest strawed varieties of all those that

have been tested at the Agricultural College during the pxst seven years. It will also

be observed that the grain is of an excellent quality, as the average weight per measured
bushel for seven years is a little over fifty three pounds while that of the French
Chevalier and Empress is 52.4 and 52.7 pounds respectively. The Two-Rowed Italian

was distributed over Ontario during the past season and gtve nearly as large a yield

per acre as the Oderbrucker, although it was not quite so popular among the experi-

menters as either the Mandscheuri or the OJerbruoker. Among the tworowed varieties

the Two-Rowed Italian has made the best all round record.

Imperial Six Rovjed. The Imperial Six Rowed barley, the seed of which was
obtained in Ontario, has made a very good record indeed during the five years in which
we have had it growing in the experimental department. It has produced a grain which
has givt-n on the average about 52 3 p mnds p^r measured bushel. It is if anything a

little earlier than the common six-rowed barley, and possesses a straw which weighs
on the average about one fifth of a ton more than that of the common variety.
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HuLLESs Barlky, Comparative test of Nine Varieties.

The HuUes3 barleys grown during the past yaar niiraber nine varieties. They were
sown on the Fame-sized plots, on similar soil, and at the same time as the two and six-

rowed varieties which have been mentioned. The seed of the huUess varieties has been
obtained from Hungary, Sweden, France, Germany, the United States, and Ontario.

Comparative Test of Nine Hulless Varieties of Barley.

Varieties.
Seed obtained

from.

tf-

Gro^wn for six years,
j

1 Black HuUess Ontario
2 Hungarian ....

3 Guymalaya . .

.

4 Large Skinned
5 Three Tl<>wed

Qro-wn for three years.

6 Guy Mayle ....

7 Purple
8 Winnipeg No. 2.

9 Smooth Hulless.

Hungary ,

Sweden . ,

France .

.

Germany

.

United States,

do
do
do

Results for 1895.

Q S ^2.

July 26
do 29
do 29
do 22
do 29

6 I .July 24
6

I

do 26
6 do 24
6 1 do 29

lbs.

63.25
59.00
57.00
60.63
62.50

60.88
63.33
60.25
62.00

tons.

1.83
1.80
2 39
2.05
2.01

1.73
2.05
2.07
2.15

bush.

54.90
46.56
56.30
51.72
46.20

60.52
55 94
50.89
34.84

Average results for

number of years
grown on plots.

bs.

63 53
59.19
58.08
60.11
60.83

62.15
63 4(5

60.36
62.17

^2

tons.

1.61
1.60
1.42
1 55
1.29

1.32
1.84
1.73
1.76

C5

bush.

41.20
40.41
39.93
33.44,
28.39

47.07
46 45
42.22
36.17

The average yield per acre of the nine hulless varieties tested in 1895, was 50.9

bushels, allowing the standard weight per measured bushel to be forty eight pounds.
The weight per bushel of the hulless Viarley, however, is much greater than that of all

the six and two rowed kinds. In 1895 the weight per measured bushel of the hulless

varieties averaged sixty-one ptunds.

Leading Varieties of Hulless Barley.

It will be observed from the foregoing table that the variety from Ontario heads the
list in yield of grain per acre, but, in all-round results, varieties from Hungary, Sweden
and United States have made good records, among those grown for three or six years.

Black Hvlless. The variety of hulless barley which has been grown over Ontario
for a number of years, and is known as the Black Hulless, now occupies the head place of

the list in yield of grain per acre, among those grown for six years in succession. It has
also given the heavie.st weight of grain per measured bushel, the average for six years

being 63.5 pounds. The greatest drawback to the Black Hulless is its e.xceedingly weak
straw. A crop of this variety is very apt to be badly lodged, and at time of harvest the

plants are frequently Ijing flit on the ground. On some soils, however, where there is

not much trouble through the straw lodging, the Black HuUtss might be grown very
successfully fcr feed.

Hungarian. In 1889, the Hungarian barley was imported from Hungary and has

now been growing for six years in succession in our trial plots. It possess(-s a vnry

beautiful white grain, which, however, does not reach the sixty pound.s per mea&ured
bushel. It usually stands up well, and where it has been grown over Ontario, has given,

fairly good satisfaction.

Guy 2fnyle. The Guy Mayle, which was presented to us through the kindness of

the Exjer iiient J^tation of Kansas, has given very good results indeed. During the three

years iu whiih it has been grown, it has given an average of forty-seven bushels per acre,

and the grain has weighed a little over sixty two pounds per measured bushel.
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OOMPARATIVE TEST OF FoRTY-SEVEN VARIETIES OF PeAS.
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Forty -feven varieties of peas were grown in the experimental department in 1895
Of this number, Ecventeen varieties have been grown on plots side by side for five years
in succession, seventeen for four years, nine for three years, three for two years, and one
for one year. Seed of all varieties was sown on the "i^th of April upon plots exactly
one one-hundreth of an acre in size. The soil on which the peas were grown during the
past season was a clay loam, and the land had a gradual slope towards the south-west.
Potatoes were grown on the same plots in 1894. The seed was put in with a grain drill,

in order that it might be evenly covered The quantity of seed sown averagfd from two
to five bushels per acre, according to the size of the grain and the manner of growth of
the various kinds. The yields per acre have been estimated from the actual results of

the plots.

The yield of peas per acre during the past season was very good indeed, the highest
yield being 53 5 bushels per acre, and the lowest 24.5 bushels per acre. The weight per
measured bushel was also good during the past season, as we find that five varieties gave
an average weight of over sixty-four poixnds per measured bushel.

Leading Varieties of Peas.

As in the case of barley, we find that some of the foreign varieties have given very
excellent results in comparison with those which have been grown in Ontario for a
number of years. The best yielding variety among those grown for five years was one
obtained from England, and the second best yielding variety was obtained from New-
Zealand, while the third is an Ontario variety.

Early Britain. The Early Britain variety of peas was imported from England in

the spring of 1889, and in the average yield per acre of all the varieties grown success-

fully in our trial plots for five years in succession, it heads the list. The straw is of

medium length ; the pea is brown and a little flattened at the sides. The blossom is

purple, and, when the plants are in bloom, the crop presents a very handsome appearance.
It is about the same as Golden Vine in its time of ripening, but has given an average of

over five bushels per acre more than the average of the Golden Vine during the four
years in which the latter variety has been in our trial plots.

The Early Britain has not yet been sent out over Ontario for co-operative experi-

mental work owing to the limited quantity of this variety in our possession.

White Wonder. Among a number of varieties of peas which were imported from
New Zealand a few years ago, the White Wonder has made the best record, and stands

second in point of yield of grain among all our varieties grown for five years. It is

surpassed by the Early Britain by a little less than two-thirds of a bushel per acre. The
grain is smooth and white, and is somewhat smaller ia size than that of the Early Britain;

and its weight per measured bushel, during the past five years, has b'^en upwards of

sixty-three pounds. It is about one week earlier than the Golden Vine in reaching

maturity. The number of pods per plant of this variety averaged from seventeen to

thirty-three, in 1895. This variety has not yet been sent out over Ontario in connection

with the system of co-operative experimental work, owing to the supply of seed being

too limited.

Mummy. The variety of peas obtained in Ontario which has given us the largest

yield per acre, among the varieties grown for five years, is the Egyptian Mummy. This
kind has made a very good all round record, its average yield per acre being over thirty-

six bushels and its average weight per measured bushel being 63 6 lbs., which ia one of

the highest weights of the varieties which we have had under experiment. The straw
also grows long and is of a rather coarse nature. In wet seisons the Egyptian Mummy
shows a tendency to mildew to a considerable extent. The season of 1895 appeared to

be well suited to the Egyptian Mummy variety as it gave a weight per measured bushel

of upwards of sixty four pounds. In the co-operative work over Ontnrio during 1895 the

Egyptian Mummy gave the highest yield per acre among four leading varieties which
were tested on seventy-two diflfrfrent farms. The results however were very similar to
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those of the Prussian Blue variety, and these two might be considered as practically the

same in regard to yield of grain per acre. The Prussian Blue however was rather more
popular among the experimenters than the Egyptian Mummy.

Prussian Blue. It will be observed in the list that the Prussian Blue now occupies

sixth place in the yield of grain per acre, among the varieties grown for five years. During

the past season it did not do so well as a large number of other varieties. This seems

to have been due partly to injury received from the frost in the early part of May, at

which time the plants were about two inches in height. But the Prussian Blue variety

has made a very good all round record during the past five years at the Agricultural

college. In the co-operative experiments over Ontario, the Prussian Blue has been one

of the four varieties sent out during each of the past three years, and it gave the largest

yield per acre in 1893 and 1894, an-l during the past season it was surpassed to only a

very slight extent by the Egyptian Mummy.
Chancellor. The Chancellor variety of peas, which was obtained from the United

States three years ago, has made a very good record indeed, and daring the past season

has given the largest yield of grain of any variety under experiment, with but one

exception. ] t has alse given the best average weight of grain ])er measured bushel of the

varieties tested since 1889. The vines are of medium length anl the pois are quite

email The individual peas are perhaps the smallest in size of any variety thit we have

been testing. They are very smooth, white and round, and worthy of farther trials.

Egyptian. One of the most peculiar varieties of peas that we have had any experi-

ence with is the Egyptian, or what is sometimes called the Braziliin co3ee pea The
growth of this variety is upright, and the branches, which extend from the main stocks,

are very numerous. The crop usually grows to a height of about one foot, and has

blossoms which are beautiful and white. There is usually only one pea in each pod ; but,

during the past season, we found in many instances two, and in some cases three peas

enclosed in a single pod. The grain is of large size and of a yellowish color. The straw

is apt to be coarse, and is not relished by animals, but the grain should make good feed.

It is claimed for this variety that the grain is one of the best substitutes for cotfee.

Spring Wheat—Comparative Test of Fifty-two Varieties.

In the past seven years no less than seventy-nine varieties of spring wheat have been

tested in the experimental department at the College. After growing twenty-two of

those varieties during the years 1889, 1890, 1891, 1892, and 1893, thirteen of the less

profitable kinds were dropped from the list, and the experiments were continued with the

nine leading varieties, Among twenty-one varieties which were grown in 1890 for the

first time and during each following year up to the present season, eleven of the poorest

kinds were dropped from the list in the spring of 1895, and the ten leading varieties

were again sown the past season. From this it will be seen that during the tsvo years no

less than twenty-five varieties of spring wheat have been dropped from our experimental

list, after they had been tested for five years in succession. New varieties have been

added year by year, and now the number of those under experiment is upwards of fifty.

The varieties of spring wheat were all sown on the 20th of April, 1895, on plots exactly

one one-hundredth of an acre in size. The land on which the spring wheat was grown
produced a crop of roots in 1894. Before the roots were sown the land receive! a dressing

of twenty tons of farmyard manure pjr acre, which was the first it had received for at

least six years. The grain was sjwq b-oad^ast, and at the rate of 120 pounds per a^^re.

The yields per acre have been estimated from the actual yields given by the plots.

The fifty-two varieties of spring wheat gave an average yield of 26.7 bushels of grain

per acre during the past season. This is an intermediate yield between that produced by
the spring wheat in 189 t and in 1893, as in the former year, the average was 30.3 bushels

per acre, and in the latter 21.1 bushels per acre. When we consider that the old varieties

of spring wheat appear to be failing in many parts of the province, we can but hope that

some of the leading varieties imported from foreign countries, as well as some of the best

in Ontario, may, under good cultivation, still produce fairly satisfactory yields.
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Comparative Test of Fifty-two Varieties of Spring Wheat.

Varieties.

Gro"wn for Seven Years:
1 Bart Tremenia
2 Herifon Bearded ... .

.

3 Pringle's Champion
4 Paxonka
5 Konisburg
6 Holben's Improved
7 Summer
8 Odessa Ghirka
9 Ordinary Bearded March

Grown for Six Years

;

10 Wild Goose
11 Red Fern
12 White Russian ...

13 Medeah
14 Red Fife

15 Sorentino
16 White Fife

17 Algiers
18 Mountain .

19 Colorado

G-ro-wn for Five Years:
20 McCarlin
21 Manitoulin

,

22 Rio Giande
23 dkanagan Valley Velvet Chaff. ,

24 Saskatchewan Red Fife
,

25 Washington
26 Salzer's A.^^siniboia Fife
27 Pringle's Defiance
28 Anglo Canadian

Gro^wn for Pour Years :

29 Wellman Fife

30 Lost Nation
31 Velvet Chaff Blue Stem
32 New Y rk
33 Manitoba Red
34 Haynes' Blue Stem
35 Dakota Marvel
36 Campbell's White Chaff

GroAvn for Three Years
37 Blue Democrat
38 Amythest
39 Champion Bearded
40 Ontai io .'

41 French Imperial
42 Early Scotch Bearded
43 Scotch Fife

44 Canailian Club
45 N iagara
46 White Australian

Gro-wn for Two Years

:

47 SalzT's Marvel
48 May's Early Wonder
49 ( 'ubana
50 Pillsburer

51 Red North Dakota

Gro-wn for One Year

:

52 Manitoba Hard

Bearded

Bald
Bearded
Bald

Bearded

Bearded

Bald
Bearded
Bald

Bearded
Bald

Bearded
Bald

Bearded

Bearded
Bald

Bearded
Bald

Bearded
Bald

Bearded

Bald

Bearded
Bald

Besrded
Bald

Bearded

Bald
Beardt^d
Bald

Bald

Bald

Results for 1895.

j5 S-:
v., .^ D

^£.

Lb.

63.00
62.50
58.63
60.00
60.50
.59.25

59. CO
61.50
60.00

62.33
58.50
57.63
61 00
59.00
60. CO
59.25
57.13
58.88
59.00

59.13
58.88
60.13
.57.50

58.33
59.13
59.33
60 00
59.50

60.13
60-33

57.50
57.13
60.25
o6 00
.57. 'Ao

57.75

GO. 00
61.00
59 88
58.00
60.50
50.75
OT 33
50.79
60.00
58.00

57.25
60.50
GO 00
60 25
60,00

60.25

204.

S ^

Tons.

2.26
1.56
1.60
1 86
1.67
1.65
1.58
1,74
1.39

2.43
1.41
1.90
2 26
1.83
2.56
1.82
2.04
1.80
1.57

1.68
1.66
1.81
1.59
1.21
1.48
1.22
1.00
1.05

1.38
1.32
1.86
1.44
1.11
1.67
1.44
.87

1.89
1.40
1.54
1 82
1 18
1.35
1.07
.98

.97

.94

1.28
1.18
.88

.95

1.00

.84

"O a .

Bush.

46.35
28.85
28.36
28.05
30.03
27 40
28.91
31.28
26.04

55.78
29.09
31.64
43 02
32.24
40.42
31.12
39.58
28.41
25.99

30.78
31.46
30.39
24.53
21.25
27 27
23 46
19.22
17.53

27.27
26.93
30 50
21 09
22 03
19 40
23.65
16.04

33.80
2?i.68

25 2t
58 54
24. CO
IS 36
20.89
18.18
20 05
1G.98

18 91
21 45
]8 2?
20 94
20.10

16.25

Average results for number
of years grown on plots.

^ S.

Lb.

62.85
63.20
60 28
60.46
61.47
58.85
58.00
59.88
58.18

61.21
61.06
58.97
60 96
61.32
59.78
61.32
58.00
58.81
59.96

59.18
59.71
59.51
55 04
59.44
59.49
59.19
58.81
55.12

59.25
59 66

58.17
58.59
59 64
67 .50

57.33
55.09

59.65
59.73
.'^9.13

57 77
59 40
58 oG
59.21
57 75
55.13
52.19

58 ]6
60 57
59.53
59 78
59.63

60 25

o a,
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Leading Varieties of Spring Wheat.

Some of the best varieties of spring wheat are those which have been imported from

other countries. France, Germany and Sweden might be named as supplying some of the

varieties which have given the be-st all-round results.

Bart Tremenia. The Bart Tremenia variety of spring wheat was imported from
Sweden by our College in the spring of 1889, and has been grown in the experimental

department during each of the years since that date. Ifc produces a long straw of rather a

•wiry nature. The grain is 'large but of a coar.«e quality, somewhat resembling that of

the Wild Goose variety. I^Iot only has the Bart Tremenia given the largest average yield

of grain per acre among the diflerent varieties grown in the experimental department for

seven years in succession, but it has produced a grain which has given an average

weight per measured bushel of nearly sixty-three pounds. The Bart Tremenia was
distributed over Ontario as one of the live leading varieties for testing in 1895. It,

however, did not ao well over the Province, being surpassed in yield of grain per acre by
the Herison Bearded. Red Fern and Prius^le's Champion. Of the five varieties sent to

experimenters it was the most unpopular this season.

Herison Bearded. The variety of spring wheat which stands second in yield per

acre among the varieties grown for seven years is the Herison B-arded, the seed of which
was imported from France by our College seven years ago. Not only has it given the

largest yield of grain per acre, but it has also produced a grain which has given the

largest average weight per measured bushel among all the varieties tested. Fifty-seven

varieties of spring wheat were submitted to a deputation of the Dominion Millers' Asso-

ciation, and the Herison Bearded was selected as one of the nine first-class milling

wheats. The kernels of this variety are small, being short and thick, and they are of a

darkish red color. The straw grows to a fair length, and usually stands up well. The
heads are of a club shape, and the kernels are verv compactly arranged in the heads.

The Herison Bearded has been di.stributed over Ontario for three years in .succession as

one of the Union varieties. In 1893 it occupied third place in yield per acre, and in

1894 and in 1895 it headed the list each year among the varieties sent out. In 1894 it

gave an average of five bushels per acre more than the variety coming next to it, and
daring the past season it gave an average of three bushels per acre more than the average

variety, which gave the second highest yield of grain per acre. The Herison Bearded
was selected by the majority of the experimenters during the past season as being their

choice among the five varieties which they bad received.

Pringle's Champion. The third place in yield of grain per acre, among the varieties

of spring wheat grown for seven years, is occupied by a German variety known as

Pringle's Champion. This variety has given an average of two bushels per acre less than
the Herison Bearded, and has produced a grain which weighs about three pounds per

measured bushel less than the variety just mentioned. It was also selected by the

Millers' Association as being one having good millirig qualities. The straw of this

variety is usually quite stift', and the heads are of good lengih, neai'ly double those of the

Herison Bearded in this respect, but at the same time the number of grains per head is

usually less than that of the Herison Bearded. In 1895, Pringle's Champion had an
average of 10.3 heads per plant, the Birt Tremenia 10.7, and the Herison Baarded
11.2. The experimenters over Ontario who received spring wheats during the past

year found the Pringle's Champion to be one of the number for testing purposes. The
av*'rage results for the season show this variety to occupy third place in yield of grain

per acre, having about four bushels per acre less than the Herison Beaided.

Wild Goose. Although the Wild Goose variety of wheat is very coarse in quality,

it is a good yielder, and heads the list, in that respect, among the varieties we have
grown for six years in succession. In the trials of six years it has given an average of

nearly th'rty six bushels per acre, and the average weight per measured bushel has been
upwards of sixty-one pounds. The Wild Goose has been grown for some time over
Ontario ; but it possesses a poor quality of grain and usually sells for less than other
varieties of spring wheat.
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Red Fern. The Red Fern variety of wheat is one of the best of those which have

been grown in Ontario for a considerable length of time. It has produced an average of

thirty-two and two-thirds bushels per acre in the average of six 3'ears' experiments, and

the grain has overrun in weight per measured bushel, *' the standard of Ontario," by a

little over one pound. Eed Fern has been surpassed, however, in the co-operative

experimental work over Ontario for t vo years in succession by the Herison Bearded

variety.

Experiments with Winter Wheat.

The following Bulletin on Winter Wheat was issued in August, 1895 :

One hundred and ninety-seven plots were used for winter wheat experiments at the

Ontario Agricultural College during the past season. About one-half of this number was

used for testing varieties, and the remainder for testing different dates of seeding,

methods of seeding, selections of grain tor seed, quantities of seed per acre, the yield and

quality of wheat cut at different stages of ripeness, and the value of seed from wheat cut

at different stages of maturity. This bulletin gives a concise report of th principal

results of these tests, and it also gives the average results of some of the experiments

which have been conducted for a number of years past.

Field Conditions. The plots used in 1895 for the winter wheat experiments were

situated in the northern portion of the large experimental field which lies to the rear of

the main College building. The land has a gentle slope to the south-west and its position

is somewhat elevated. Hence it was considerably exposed to the cold winter winds,

which were so prevalent last season. The soil, which is an average clay loam, was pre-

pared on the bare fallow system, and received a coating of fifteen tons of farmyard

manure per acre in 1894. The plots were all the same size, each containing exactly one-

hundredth of an acre. The yields per acre have been determined by the actual yields of

the plots.

Conditions of Season and Growth. The grain for the various winter wheat experi-

ments was sown early in September. The germination of the seed was good, and the

growth upon the difierent plots during autumn was quite satisfactory. There were very

frequent, strong, cold winds during the winter, and the snow was so often blown from

the plots that they were only very thinly covered during the greater part of the cold

weather. As the slope in the land extends throughout the whole length of the plots,

there was no chance for water to lie upon any pait of them, but a considerable amount

of sleet which came in the early spring, along with the influence of the cold weather,

seriously injured many of the less hardy vaiieties. Between the 12th and 22nd of May^

tliere was frost on six difierent nights, and on one occasion a minimum thermometer on

the College grounds registered only twenty-two degrees above zero. This late spring

frost checked the growth of the crop considerably, but did not seem to do much injury

further than this.

The past year has furnished us an excellent opportunity for studying the compara-

tive hardiness of the difierent varieties under test, and some valuable object lessons under

this head were furnished the thousands of Ontario farmers who visited the College in the

month of June and witnessed the work which is being carried on in the experimental

department.

Varieties Tested. One hundred and two varieties of winter wheat were under teat.

The plots, as already intimated, were situated side by side and were exactly uniform in

size. They were separated from each other by paths three feet wide. All the varieties

were sown by hand at the rate of two bushels per acre, on September 6th, 1894, and the

germination was quite uniform throughout. The varieties ripened between the 16th and

24:th of July, which was about a day later than in 1894. The amount of rust and smut-

was small this season.
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The following table gives the number of varieties tested and reported on within the

past six years and also the average yields for each of these years :
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Characteristics and Yields op 102 Varieties op Winter Wheat.

Varieties.

Gro"wn for four years

1 Dawson's Golden Chaff
2 Early Red Clawson
3 Egy iJtian

4 Golden iJrop ,.

5 Surprise
6 Reliable
7 American Bronze
8 Bulgarian
9 Jones' Winter Fife

10 Golden Cross or Volunteer.
11 Standard
12 Manche-ter
13 Red Velvet Chaff
14 Bonnell or Landreth
15 Russian Amber

a

17 Democrat
18 Winter Pearl

19 Seneca or Clawson
20 Red Lion
21 Martin Amber •. .

.

22 Canadian Velvet Chaff.
23 Garfield
21 Hybrid Mediterranean.
25 New M.mrch
26 Mediterranean
27 Manilla
28 Lancaster
29 Rutherford
30 Rogers
31 Fultz
32 Valley
33 Monette
34 Hybrid Diehl
35 Genesee . . .

,

36 SM.tt
37 VelvetChaff
38 Longberry Red
39 Deitz Longberry
40 Rumsey
41 Red Wonder
42 Fuicaster
43 Red Russian
44 Saumur
45 Rt^d Inversible
46 Spalding Red
47 Browick Red
48 Square Head
49 Rngent
50 White Patanelle
51 Dividend
52 Galizien Summer
53 Kessingland Red . . .

.

O

Be.
Ba.
Ba.
Be.
Ba.

Ba.
Ba.
Be.
Ba.
Be.
Ba.
Be.
Be.
Ba.
Ba.

Be.
Ba
Ba.
Be.
Ba.
Be.
Be.
Be.

Be.
Be.

Be
Ba.
Ra.
Ba.
Ba.
Ba.
Be.
Ba.
Ba.
Ba.
Ba.
Ba.

Results for 1895.

O

verv good . .
|

good ....

good ....

med ium .

.

goi.d

very good
very good

W . •
good

R. .
I
good
medium ..

good . . .

,

good . . .

.

very good
good
medium .

.

medium ..

good
good
good
good
Igood

W.'good
W .

I guod
R. .

I

V ery good .

.

R. .good
R. .

W .

R. .

R. .

R. .

R. .

R ,

R. .

W .

W .

R. .

R. .

R, .

R.

meiium
very g-od .

.

very good .

.

medium . . .

.

very good .

.

go>i
poor
medium . . .

.

medium
medium ...

very good .

.

medium .

.

medium . . .

.

medium .

W .
I

medium
medium
medium ..

.

poor
medium . .

.

medium . .

.

medium . .

.

medium .

.

W . very good .

R. . good
very good
medium .

.

good
medium . .

.
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w
R.
R.
R.

lbs.

59.9
5H.8
60 7

59 8

67.4
Gl 1

60 6
60 6

59.91

6) 9

69.9
61 5
59
59.9
60.1
60.5
62.3
62.3
59 3
59.5
61 9
57 6
60 8
62.3
,59.6

60 <?

60 1

61
61.0
60 6

62.2
60 1

60 Oi

60. 6i

60. 0|
61.31
6-2 8

1

60.3
61 6
60.0
61 8

tons.

1.8
16
1.9
1.4
1.8
1.8
1.9'

1.3
1.5
1.8
1.7
1.6
2.2
1 8
1.5
1.1

59.8
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Characteristics and Yields of 102 Varieties of Winter ^YHEAT

—

Concluded.

Varieties.

Gro"wn for three years

54 Stewart's Champion
|

Ba.
55 Early White Leader ! Ba.
56 Soule's Ba.
57 South Sea I

Ba.
58 Eureka

|
Ba.

59 White Star ' Be.

60 British C ilumbia ;
Ba.

61 Treadwell ' Ba.

T3
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The varieties given in the preceding table were obtained from Ontario, the United
States, Germany, France and Russia. Thirty kinds were imported from Europe by the
College in the spring of 1889, and have been carefully tested in our plots ; but, owing to

lack of hardiness, twenty of the number have been discarded. The remaining ten have
been grown for the past six years in succession, but are among the poorest yielders re-

ported upon in this bulletin. All our leading varieties of winter wheat, therefore, have
been obtained from either Canada or the United States. Mr. A. N. Jones, of Newark,
NY., has been instrumental in introducing some very excellent varieties, among which
the Early Red Clawson, American Bronze, Jones' Winter Fife and Early Genesee Giant
are prominent It is, however, to Mr. Robert Dawson of Paris, Ont., that we must give
credit for Dawson's Golden Chaff, a variety which has made the highest average record

of all the varieties tested at this station during the past four years.

Bald and Bearded Varieties. Of the one hundred and two varieties grown in

1895, fifty-six possessed bald heads and forty-six bearded heads. During each of the six

years past, the bearded varieties gave a heavier weight per measured bushel than the
bald sorts, but in yield of grain per acre the bald wheats came first in four out of the

six years. In making up this comparison, varieties possessing very short beards were
classed as bald wheats.

The following table gives the comparative results of the bald and the bearded varie-

ties for 1895, and for the average of six years :
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Experiments in the Methods of Wintek Wheat Growing.

The following concise reports are made upon different winter wheat experiments con-

•ducted in the same portion of the experimental grounds that was used for the variety

tests. Some of these experiments extend over a period of two and some over a period of

three years.

Different Dates of Seeding. During each of the past three years two or more varie-

ties of winter wheat have been sown at three different times in the month of September.
The following table gives the average yields for the three years occupied by this

experiment :

Dates of seeding.
Weight per

measured bushel.
Yield of straw

per acre.

September 2-3

.

7-9.

17-l!t

lbs.

57.8
58.0
56.2

Yield of grain
per acre.

tons
2.4
2.5
1.6

bush.
31.8
31.3
25.2

It will be seen that the seedings of the 7th and 9th of September produced results

about equal to those from the seedings of the 2nd and 3rd. Such is not the case, how-
ever, when the results of the last dates are compared with those of either the first or
the second, as they are considerably lower in every particular.

Methods of Seeding. An experiment in sowing winter wheat broadcast and with a
grain drill has been conducted in duplicate during the past two years. The results show
the yields of both straw and grain to be practically the same from sowing similar quanti-
ties of grain by the two methods ; but, in weight of grain per measured bushel, the pro-

duct of the drilled grain has been heavier than that, sown broadcast in each of the four
tests, the average diff"erence being two-fifths of a pound.

Different Quantities of Seed per Acre. In 1894 and in 1895, two varieties of
winter wheat were sown broadcast on small plots, at the rates of one, one and one- half
and two bushels per acre. The largest yields of both grain and straw were obtained
from the thickest seeding and the smallest yields from the thinnest seeding during each
of the two years. The weight of grain per measured bushel was nearly the same from
all the plots. To determine the proper quantity of winter wheat to sow per acre, in
order to obtain the best results upon different farms, the individual wheat growers can
best experiment for themselves, as so much depends upon the fertility of the soil and
other conditions.

The Yield and Quality of Winter Wheat as affected hy cutting at different stages of
maturity. Five plots each of the Dawson's Golden Chaff and the Early Genesee G'ant
varieties of winter wheat, were sown upon the same date in 1893 and again in 1894.
These two varieties reached the stage of maturity at which wheat is usually cut in On-
tario, on the 19th of July, in 1894, and on the 18th of July in 1895. The two wheats
were cut at five different periods during the two years, as follows : July 4th, July 11th,
July 18th and 19th, July 26th and August 2nd. During both years, the greatest yield
of straw was obtained from cutting on July 4th, and the heaviest weight of grain per
measured bushel from cutting on July 18th and 19th. The yield of grain per acre was
largest from the last cutting in 1894 and from the second last cutting in 1895. The
lowest results in yield of grain per acre and in weight of grain per measured bushel, were
obtained from the cutting of each variety on July 4th of each year.

Value of Grain for Seed as affected by cutting at diferent stages of maturity. Daw-
son's Golden Chaff and the Early Genesee Giant varieties of winter wheat were both
sown on the same day in 1893, and a plot of each was cut on July 4th, 11th, 19ch and
25th, and August 2nd, 1894. The first cutting took place about two weeks before, and
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the last cutting about two weeks after, that stage of ripeness at which winter wheat is

usually cut. A quantity of seed of each variety was taken from each of the five differ-

ent cuttings, and these ten equal amounts of grain were sown upon a similar number of

uniform plots on Sept. 7th, 1894. In 1895, the plots were all harvested at one time,

and, in the case of each variety, it was found that the largest yield of grain per acre was
produced by the seed of the last cutting of the previous year, and the plumpest sample

was produced from the seed of the second and third cuttings.

Selection of Seed. Several experiments are being conducted in the selection of

grain for seed ; but it will be some time before the most valuable results can be obtained

from this line of experimental work.

Co-operative Experiments with Winter Wheat.

Fifteen varieties of winter wheat, which have been the most successful among all the

/arieties tested on our experimental grounds, have been distributed over Ontario within

the past three years. These have been sent out in sets of five varieties each. Five

thousand and eight hundred packages of winter wheat alone have been distributed during

the three years, and comparative tests have been made upon more than eleven hundred
Ontario farms. This system of co-operative experimental work was established by the

ex-students of the Agricultural College ; but, through repeated requests from other farm-

ers, the invitation is extended to all interested persons to join in the work. The results

have, on the whole, been very gratifying and the numerous experimenters have become
much interested in the diff'erent experiments undertaken. For detailed reports of these

co-operative experiments, the reader is referred to the Annual Report of the Agricultural

Experimental Union which is printed along with the report of the Agricultural College.

From among ten conclusions given in the report of last year regarding these co-operative

experiments with winter wheat for 1894, the following two conclusions are quoted as

being of interestfin connection with the results given in this bulletin.

1. " Dawson's Golden Chaflf gave the largest yield of grain per acre among the nine

varieties tested over Ontario in 1894, as well as among the eleven varieties tested in

1893."

2. " Dawson's Uolden Chaff" was decidedly the most popular variety with the ex-

perimenters in both 1894 and 1893."

All the varieties of winter wheat distributed over Ontario each year are grown in

duplicate in our Experimental Department on exactly the same sized plots that are used

throughout the Province.

Conclusions.

1. The average results of winter wheat growing on the experimental plots for six years

in succession are as follows: Weight of grain per measured bushel, 60.6 lbs.
;
yield of

straw per acre, 2.5 tons; and yield of grain per acre 38.2 bushels.

2. Dawson's Golden Chaff gave the largest average yield of grain per acre among
fifty-three varieties of winter wheat grown at the Ontario Agricultural College for four

years in succession ; also among nine leading varieties tested over Ontario in 1894, and

among eleven leading varieties tested over Ontario in 1893.

3. The varieties which possessed the stiffest straw among fifty-three kinds of winter

wheat grown for four years in succession, were Dawson's Golden Chaff, American Bronze,

Fultz, Velvet Chaff", and Red Russian.

4. The varieties of winter wheat which proved the haidiest in 1895, among one

hundred and two varieties tested, were Dawson's Golden Chaff, Stewart's Champion,

Siberian, Jones' Square Head, Turkish Red, and McPherson.

5. When winter wheat was sown later than September 9 th, the crop was much
poorer than when the seeding took place on or before that date.
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6. In 1895, the varieties of winter wheat possessing bald heads and whits grain gave
an average of 4.3 bushels of grain per acre more than the varieties possessing bearded
heads and red grain ; but, in average weight per measured bushel, the latter surpassed

the former by 1.3 pounds.

DlSTRIBUTIOX OF SeeD FOR TeSTIXG PURPOSES.

In the following table will be found two sets of winter wheat varieties, which will

be sent fcee, by mail, in half pound lots of each variety to farmers applying for them, who
will carefully test the five kinds in the set which they choose, and will report the results

after harvest next year. The seed will be sent out in the order in which the applications

are received, as long as the supply lasts.

Two sets of winter wheat for Co-operative Tests.

Set 1. Set 2.

Dawson's Golden Chaft. Dawson's Golden Chaff.

Early Red Clawson.. Early Genesee Giant.

Jones' Winter Fife, Pride of Genesee.

Surprise, Bulgarian.

American Bronze, Jones' Square Head.

Each person wishing one of these sets should write to the Experimentalist, Agricul-

tural College, Guelph, mentioning which set he desires, and the grain, with instructions for

testing and blank forms on which to report, will be forwarded free of cost to his address,

until the supply of grain for distribution is exhausted.

Seed Wheat.

The Dawson's Golden Chaff and the Early Genesee Giant varieties of winter wheat
were grown in the farm department in 1895. Limited quantities of these were offered for

sale by the Farm Superintendent at §1.25 per bushel for the former and .$1.50 per bushel

for the latter.

Oats—Comparative Test of 90 Varieties.

When we realize that there were 2,373,309 acres devoted to oats in Ontario during

1895, we have some conception of the importance of this class of grain. There were
nearly as many acres devoted to the growing of oats in this Province in 1895, as there

were devoted to the growing of all other kinds of grain. The demand for new and
promising varieties of oats is greater than that for any other class of spring grain. This
is made manifest by the large number of applications which we receive annually for

samples of oats for testing purposes. We are very pleased indeed that we have been
successful in obtaining some excellent varieties of oats fiom foreign countries. These
new varieties have not only proven themselves to be well suited to our land at the Agri-
cultural College, but also for various soils throughout the Province. During the past

four years the leading varieties of oats have bsen successfully tested on about five hun-
dred Ontario farms.

In 1895, ninety varieties of oats were tested in the experimental department. The
plots used for the oats were of exactly the same size, each plot being ten links wide by one
hundred links long, thus making one-hundredth of an acre. The grain was sown broad-

cast at the rate of seventy-five pounds per acre, and the seeding of the varieties took
place on the 25th of April The land on which the oats were grown was an average clay

loam, which had been manured at the rate of twenty tons of farmyard m inure per acre
in the spring of 1894, after which it produced a crop of potatoes. The yields per acre

are estimated from the actual yields of the plots.
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Oats—Comparative Test of 90 Varieties.

Varieties.

Average results f

number of years
grown on plots.

Seed
obtained
from

—

Grown for seven
years :

1 Joanette Black
2 Siberian (Russia)
3 Waterloo.
4 Probsteier
5 Danebrog
6 Bavarian
7 Poland White
8 Improved Besthorne .

9 Georgian
10 Yellow Gigantic
11 Egyptian
12 lilack Poland
13 Black Champion
14 Rosedale
15 Black Tartarian
16 Victoria White

Grov/n for five
years

:

17 Vick's American Ban-
ner

18 White Schonen
19 Magnet
20 Wide Awake
21 Dauish
22 Golden Giant
23 White Mane
24 Holstein Prolific . .

.

25 Giant Swedish
26 Early Calder
27 Giant Yellow
•28 Early Gothland
29 Clydesdale
SO White Belgian
31 Black Mane
32 White Swiss
33 Japan
34 Carter's Early Black.
35 Early Archangel
36 New Rosedale White.
37 Carter's RoyalCluster
38 Victoria Prize White.
39 Canadian Triumph . .

40 Black Glen Rothern .

41 Rennie's Prize White.

Gro-wn for four
years

:

42 Joanette (new French
seed)

43 Baltic White
44 Abys.sinian
45 American Beauty .

.

46 Thousand Fold ...

47 Badger Queen
48 Wilson's White Pro-

lific

49 New Wonderful .

.

France .

Russia .

.

Germany

Ontario .

France ^.

Germany

France .

Ontario .

Scotland
Ontario .

Scotland .

United States
Ontario

New Zealand
Ontario

United States
Ontario ....

United States

England
Ontario

England

Ontario

Ontario
United States
Ontario

United States

Ontario

_a4
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Oats, Comparative Test of 90 Varieties.— Continued.

Varieties.

Grown for three
years

:

50 Green Mountain
51 New American
52 High Brel
53 Lincoln
54 Improved American .

55 Black Beauty
56 New Zealand
57 South Carolina Black
58 Royal Prize Cluster.

.

59 Pringle's No. 6 ....

60 Rust Proof
61 Excelsior
62 Jarman's White Mon-

arch
63 Challenge
64 North Star
65 Jarman's Black De-

fiance

66 Texas Rust Proof....

Seed
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previous to the time cf harvest caused a large number of the varieties to be very badly
lodged. The average length of the straw varied from thirty-four and a half to fifty- seven
inches.

Within the past seven year^ one hundred and fifty-seven varieties of oats have been
tested in the experimental department. Of this number seventy-nine were grown for five

years in succession previous to the spring of 1894, at which time seventeen of the best

varieties were selected for further tests, and sixty-two varieties were discarded. When
it is mentioned that sixty-two varieties were discarded, it should be clearly understood
that those sixty-two were not all poor varieties ; but they were not among the leaders,

and it is the leading varieties that we are after. Information in regard to the comparative
standing of all the varieties is very important, as it gives farmers a chance to compare
varieties with which they are not familiar, with those of which they have had a certain

amount of experience. Besides the sixty-two varieties which were discarded in the spring

of 1894, there were also three varieties discarded in the spring of the present year.

Leading Varieties of Oats.

Among the seventy-nine varieties of oats which were tested for the first time in our
•experimental department in 1889, are those from a large number of foreign countries

which have a climate somewhat similar to that of Ontario. The countries which have
furnished us with some of the best varieties are France, Russia and Germany. All the

varieties that could be obtained throughout Ontario were included in the seventy-nine

previously mentioned.

Joanelte Black. Among all the varieties that we have grown for seven years in succes-

sion iu the experimental department, the Joanette Black has given the largest average
yield of grain per acre. This variety was imported from France six years ago last spring.

It possesses a very short straw and a black grain, which is exceedingly thin hulled. It

is one of the greatest oats to stool that has come under our observation at the Agricultural

College. The grain ripens medium early, and if allowed to got very ripe, is apt to shell

considerably. As the grain possesses a very thin hull, there is usually a considerable

amount hulled during the process of threshing. The Joanette variety seems well suited

to strong, rich soils, which usually produce a large amount of straw, but, upon those

lands which generally produce short straw, the Joanette oats may be considered a failure.

It is, therefore, a special oat, being exceedingly well adapted to some soils in Ontario.

It ivill be observed in the foregoing table that the Joanette oats have given the

largest average yield of grain per acre, among all the varieties grown for seven years in

succession at the Agricultural College. Beside giving an excellent yield per acre, it has

also produced a grain which has given an average weight of a little over thirty-six pounds
to the measured bushel. When we remember that this oat also possesses an exceedingly

thin hull, we can see plainly that there is a large amount of grain of a very excellent

quality. Although the straw is generally quite short, still, as it stools so much, the aver-

age -amount of straw for seven years is about two and three-quarter tons per acre, which
is as much as that of many of the other varieties.

In the co-operative experiments over Ontario, the Joanette has occupied third place

in yield of grain per acre, among six leading varieties distributed over Ontario during

each of the past four years in succession. In 1895 it produced 54.9 bushels per acre in

the average results of the tests successfully conducted upon seventy-eight Ontario farms.

The average yield of straw was 1 .4 tons per acre. The Joanette and Oderbrucker stood

second in popularity among the six varieties tested, as reported by the difierent experi-

menters.

Siberian. Previous to the spring of 1894, sixty-one varieties of white oats were
grown in the experimental department for five years in succession, and the leading varie-

ties among these sixty-one have now baen grown for seven years, with the Siberian at the

head of th'e list in point of yield per acre. This very excellent oat was imported by our

College from Russia in the spring of 1889. It possesses a long straw, spreading head,
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white grain and thin hull. The crop usually stands up well, and is generally hut little

affected by rust. In 1895, there was an average of 14.6 heads per plant, which was one

of the best varieties in this respect. The Joanette, however, produced an average of over

twenty heads per plant. The grain of the Siberian has weighed on an average thirty-five

and three-quarter pounds per measured bushel ; and, as this is also a' thin hulled variety,

the grain furnishes a large amount of food of excellent quality. A deputation from the

Oatmeal Millers' Association selected the Siberian as one of the best among one hundred
and eight varieties submitted for their inspection.

For four years in succession the Siberian has headed the list in yield of grain per

acre in the co-operative experiments throughout Ontario. In 1892, it gave the largest

yield of grain per acre in the tests of the six varieties grown on one hundred and twenty-

five Ontario farms ; in 1893, the highest in the average of the tests on one hundred and
five farms ; in 189-1, the highest in the average tests on one hundred and twenty-one

farms ; and in 1895, the highest avarage yield on seventy-eight different farms. This

makes for the Siberian a very high record. If we were asked to naaie the best all-round

variety of oats in Ontario at the present time, we would point out the Siberian as the

one which had given the highest all-round record in our experimental work, both here

and over Ontario.

Waterloo. The Waterloo variety of oats, which was obtained from Germany, has proven

to be a very good yielder, giving an average of eighty-one acd two-third bushels per acre in

seven years' experiments. Perhaps its weake.=!t point is the light weight of the grain, as

during the average of seven years, the weight per measured bushel is only a little over

thirty-two pounds. It is four pounds per measured bushel less than that of the Joanette, and
three and three-quarter pounds per measured bushel less than the Siberian. The straw

grew to an average height of about fifty inches during the past season. The average

number of heads per plant during 1895 was twelve, ranging from six to seventeen.

Bavarian. Among fifteen varieties of Ontario oats which helped to make up the

seventy nine varieties which were grown between 1879 and 1894, the Bavarian stands

at the head of the list in yield per acre of the Ontario varieties. It has now been

grown in this Province for about twelve years, and previous to its introduction here it

had been grown in the State of New York for about five years after its importation

from Bavaria. It is a white oat with spreading he id, and possesses a good average

straw and a grain of good quality. In the co-operative experiments over Ontario in

1895, it occupied second place among six varieties tested on seventy-eight different

farms. In 1894, however, it occupied fourth place in average yield per acre among six

varieties sent out during that year, and successfully tested on 121 Ontario farms, in

weight per measured bushel, it has given an average of a little less than thiroy-two

pounds in the average of seven years' tests at the Agricultural College. This is one of

the weakest features of this oat. The Bavarian was imported about the same time as

the Joanette and the Siberian.

Egyptian. Of all Ontario oats which have been grown for seven years, the

Egyptian has given the best results among those which are pretty generally known
throughout the Province. This variety, however, gave an average, during the seven

years, of 12.5 bushels per acre less than the .Joanette, and 7.7 bushels per acre less than

the Siberian. In average weight of grain per measured bushel, the Joanette has sur-

passed Egyptian by about two-thirds of a pound, and the Siberian has surpassed it by
about one-third of a pound. In every one hundred pounds of Egyptian oats, there are

about forty pounds of hull ; in the same quantity of Joanette oats, twenty-six pounds
of hull, and in the Siberian, about thirty pounds of hull.

Poland White The Poland White variety of oats was imported from France, and
occupies seventh place in point of yield of grain among all the varieties grown for seven

years. It is the best yielder of all the early varieties. The weight per measured bushel

is nearly two pounds more than Joanette in the average of the seven years' trials. In
the co-operative experiments over Ontario for the last three years, it has occupied an
intermediate place, but daring 1895 it came at the bottom of the list in yield of grain

per acre among the six varieties distributed.
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Vick's American Banner. A quantity of Vick's American Banner oats were

obtained from the United States five years ago, and has been grown in our trial grounds

each year since that date. During the five years which it has been grown, it has given

an average of 88.28 bushels per acre. The Joanette, during the same length of time,

has given an average of 94.03 bushels per acre, and the Siberian 92.37 bushels per acre.

The Joanette gave an average of five and three-quarter bushels per acre more thark

Vick's American Banner, and the Siberian an average of 4.01 bushels per acre more than

the Banner. Vick's American Banner gave about four pounds per measured bushel less

than the Joanette Black, and upwards of three pounds per measured bushel less than

Siberian in the lesults ot the experiments for the number of years that these varieties,

have been tested at the Agricultural College.

Beaks—Comparative Test of 13 Varieties.

During the year 1895, thirty-two plots were devoted to the growing of beans. The

experiment was purely with varieties planted at two different dates. One set of sixteen

varieties was sown on the 3rd of June, and a duplicate was sown on the 24th of June.

There were five rows of each variety sown in each experiment. The rows were three

rods, seven and a third feet in length, and were three links, or nearly twenty-five inches,

apart. The land on which the beans were planted received a coating of farmyard

manure at the rate of twenty tons per acre in the spring of 1894, and produced a

crop of green fodder the same year. The yields per acre were estimated from the actual

results of the plots.
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Spring Grain—Influence from Stirring the Surface SoiL during the Growing
Season.

In the spring of 1895, nine varieties of spring grain were grown on plots one hundred
and eighty links long by one hundred links wide. Each of these plots was again divided

into four equal-sized sections, so that in all there were thirty-six plots. On eighteen

of these we used the Zephaniah Breed weeder weekly during a term of about six weeks.

When we started to use the weeder, the grain was about two inches in height ; and when
we quit it was approaching the condition of heading. This weeder is made something

after the style of an ordinary hay rake. The teeth scratch the ground and thus stir the

surface soil. The results of the use of this implement during the past year show but very

little influence from the use of the weeder. The raked land produced thirty-four pounds of

grain per acre more than the unraked. Xo definite conclusions can, therefore, be drawn
from this experiment until it is repeated for a number of years.

Beans—Different Dates of Seeding.

The sixteen varieties of beans which have been reported upon were planted at two
different dates, namely, on June 3rd and June 24:th. The size of" the plots, etc., were
described under the heading of varieties. As we have conducted this experiment for only

one year, the results are not nearly so valuable as they would be if the experiment had
been made for a number of years. It may, however, be continued in future.

Dates of seeding.
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It will be Observed in the foregoing table that the yield of buckwheat per acre in

1895 was very similar in amount to the average of the two years of the experiment.
Silver Hull gave the heaviest weight per measured bushel, being two pounds over the

standard, while the other two varieties were a little under the standard in weight per
measured bushel. The Japanese has a decided advantage over the Silver Hull and Com-
mon Grey in yield of grain per acre, producing one-half as much again as either of the
last mentioned varieties. The Japanese is a strong growing variety and produ:es large

angular grain. The Silver Hull variety produced a grain smaller in size than the

Japanese, but very plump and of a beautiful silvery appearance.

WrxTFR Rye—Comparative Test of I'hree Varieties.

Tn the autiimn of 1894, three varieties of winter rye were sown in the experimental
department. The seed was sown broadcast on the sixth of September, at the rate of two
bushels per acre. The plots were one-hundredth of an acre in size. The soil was the same
as that used for the varieties of winter wheat previously described.
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per acre. The weight per measured bushel of the Dakota Mammoth nowever surpassed

that of the Prolific Spring rye by over one pound, which would perhaps more than

counterbalance the extra yield of the Prolific Spring variety.

Grain Sown in Mixtures.

For three years past, oats, wheat, barley, and peas have been grown separately and

in various combinations for the production of grain and straw. The combinations consist-

ed of six mixtures with two kinds of grain used in each case, four mixtures with three

kinds of grain used, and one mixture with all four kinds of grain used together. There

were eleven mixtures in all and four varieties of grain grown separately. These were all

sown in duplicate, upon plots one-hundredth of an acre in size, making in all thirty plots.

The grain was sown broadcast on April 25th. Beans were grown upon the land in the

summer of 1894, and no manure has been applied for several years.

Mixtuies.

Barley and peas.

Peas and wheat.
Wheat and oat.s.

Barley and oats

.

Yield of straw per acre.

Sown separately.

1895.
Average
3 years.

Sown in mixtures

tons.

1.20
1.25
1.09

1.04

Wheat and barley I 1.00

t'eas and oats 1.29
Barley, peas, and whfat 1. 15
Peas, wheat, and oats . 1.21

Barley, wheat, and nats 1.0

1

Barley, p^as, and oats 1.18
Barley, pea?, whe it, and oats. . . 1^14

1895. I

Average
3 years

tons.

1.19
1.25
1.51

1.43
1.15

1.48
1.21

1.41

1.43

1.37

1.34

tons.

120
1.28
1.12

1.32
1.16
1..52

1.24

1.48
1.41

149
158

tons.

1.35

1.37
1..57

1.73

1.29

1.79
1.49

1.79

1.73
1.72

1.77

Yield of grain per acre.

Sown separately. Sown in mixtinges

1895.
Average
3 years.

1895.

lbs.

2,205
1,701
1,457

1,961
1,610
2,052
1,839
1,736

1,676
2,072
1.831

Average
3 years.

1

lbs.
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work, but much has been accomplished by stock-breeders as a class. Careful and success-

ful stockmen take much pains in the selection of the animals which they handle in order

to obtain the greatest practical results along the lines on which they are working.

It seems strange that there has been so little care exercised in the selection of seed

for the farm when there has been so much care given to the selection of the farm animals,

and with such good practical results Some individuals have made the selection of grain

a prominent feature and have had good success in their efforts. It cannot be denied,

however, that farmers in general devote altogether too little attention to this very import-

ant feature in connection with their farm operations. The experimental department at

the College is doing a considerable amount of work in the selection of seed for farm use
;

and' it is the intention to extend this work to a considerable extent by the careful selec-

tion of seed and by cross-fertilization of the varieties that have already proven the most
successful among those grown for a number of years in succession in the experimental

department. A considerable amount of advantage has already been shown to result

from the selection of seed during the last seven years in a general way, and during the

past four years in special experiments conducted with direct objects in view. During
the past season thirty-four plots were devoted to experiments in the selection of spring

wheat, oats, barley and peas, and the majority of these are reported upon in the following

pages. These were conducted in the central part of our experimental field. The land

was plowed the jjrevious autumn and was thoroughly cultivated in the spring before the

seeding took place. Owing to pressure of work the seeding did not take place until the

early part of May ; but the plots of each experiment were sown on the same day in every

instance. The grain was sown broadcast on plots one hundred and sixtieth part of an
acre in size. The yields per acre are estimated from the actual yield of the plots.

Barley—Selection of Seed

Large plump, small plump, shrunken and cracked barley were sown on experimental

plots in 1894 and in 1895. The small plump was sown on two plots during each of these

years ; upon one plot the same weight was used as that of the large plump seed, and on

another the same number of grains was used as was sown of the large plump grain. The
same can also be said of the shrunken arain. The two plots with the small grain, as well

the two ts with the shrunken grain, were averaged during each of the years. The

ame weight of cracked grain was used each year as was used for the large plump selec-

ion.
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Spring Wheat—Selection of Seed.

When selecting the large plump seed, great care was exercised to have grains of a uniform
and symmetrical type throughout. The kernels selected under the heading of " Shrunken "

were usually of good size, but were quite angular on their surface owing to a lack of
full development. The small plump seeds were apparently good in every way except
being small in size. In weight of grain per measured bushel the large plump seeds gave
nearly three-quarters of a pound more than the produce cf the shrunken seed in the aver-
age of three years. There is quite a marked advantage in favor of the large plump
«eed in yield of grain per acre for 1895 and for the average of three years.

[Weight per measured
bushel.

Yield of straw per

Selections.

Large plump seed
Small plump seed
Shrunken seed . .

.

1895.
Average
3 years.

GI.5
fil.4

61.2

1895.
Average
3 years.

60.14
60. 01 j

59.50

1.65
] 27
1 34

1.32
1 03
1.06

Yield of grain per

1895.

31.6
21.7
25 8

Average
3 years.

21.9
17.4
17.9

It will be observed that in the average results for 1893, 1894 and 1895 the large plump
seed gave four and a half bushels per acre more than the small plump grain which has an
increase of about twenty per cent. Shrunken seed produced four bushels of grain per acre
less than the large plump seed in the average of three year.-*, during which time these
experiments have been conducted. Not only is there an advantage in the weight of grain
per measured bushel and in grain per acre, but it will be seen that in the yield of straw
per acre the large plump seed produced about one-third more str.iw than was produced by
the small grain. There was also nearly as great a difference in the yield of straw between
the shrunken seed and the large plump seed.

Sound and Oracked Peas for Seed
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lesson for him as he was in the habit of getting his peas thrashed by a machine and
then sowing the thrashed grain, and he thought perhaps one-third of the peas were
cracked. He had considered that if the germ was not in one-half it would be in the

other half and would grow all right. He said that in the future his plan would be to clean

carefully out the cracked peas and feed them to his hogs and sow none but those which
were whole. Is it not a fact that a great many farmers thrash their peas with a machine
and sow a proportion of cracked grain each spring ? It would be far more economical for

them to feed the cracked grain instead of sowing it to rot. In 1894 only seven per cent.

of the cracked peas grew ; and in 1895 only about twenty per cent, were seen to germinate.

Buggy Peas fob Seed.

In 1894 and in 1895 peas were selected, each of which had been partially eaten by
the pea bug, {Bruchus pisi). In 1894 a very small pea was used for this experiment, and
only twenty-four per cent, of the peas sown germinated. In 1895, however, a larger

variety of peas was selected for this test and evidently the i-avages from the bug did not

eflect such a large percentage of the germs as forty-live per cent, of the grains germinated.

Consequently in the average tests of two years, 34.5 per cent, of the grains which were
sown, germiiiated. It would be well for those who are sowing peas to watch closely the

soundness of i hf grain which they sow, as buggy peas would be much better fed to ani-

mals than sown, as a bushel of buggy peas confenins about three-quarters as much feeding

material as a bushel of sound peas ; and if used for seed, only about one-third will be of

any value, arcotdiug to the results of the experiment. A.3 a portion of the buggy pea

has been remowd. the youn,' f>!^nt3 produced will not be so strong and vigorous as those

grown from scui.d peas. '1 lii« fact has been quite visible in the plots used for this experi-

ment.

^Selection of Seed—White Oats.

In 1894 and in 1895 experiments were conducted, in which large, plump, medium
and small size grains were used, and also double grains. It is often observed, especially

in a poor season, that a small oat will be enclosed inside the hull of a larger grain. On
examination, the grain would at first sight appear to be made up of a single kernel, but on
further inspection, it will be found that the apparent kernel is in reality made up of two
grains enclosed by the one covering. With this seed there are double as many grains

sown as in any of the other selections Exactly equal numbers of grains were selected

for each of the other p;ots in both years. In 1894, 8,160 grains were sown on each plot,

and in 189.T. 7.900 irifiins wpvf p-tn-n o-i parh plot.
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Selection of Seed for Two Years in Succession.

In 1895 barley, spring wheat, oats and peas were grown from seed selected from the

crops produced in 1894, which were also produced from selected seed. It was found,

however, that the peas were not all true to name, some of the smaller ones being not of

the same variety as the largest ones which were selected. This p'^rt of the experiment
is, therrtfo'e, not reported upon. In order to give a good idea of the results from the

selection of seed daring the second year, the average number of grains per ounce in each
selection of seed is given in the following table :

Class of grain.

Average number of grains per ounce of crop
from seed.

Large
plump.

Small
plump.

Shrunken.

Barley
Spring wheat.
•Oats

600
958
1143

704
1137
1161

807
1023
1196

It will be observed that the largest grains in every instance were produced from the
large, plump kernels, which were sown. In the barley experiment the shrunken grain
produced smaller kernels, than the small plump ; but in the spring wheat exactly oppo-
site is the case, the small plump grains producing smaller kernels than the ehruaken. In
the case of the oats, the results from the three selections are not very different, but they
all point in the one direction, namely, that the best grain sown produced the best grain
in the succeeding crop. This work will likely be continued for several years, until a large

amount of valuable information can be gathered along this important line of investigation.

Selection of Seed—Joanette Oats.

For three years in succession, we have carried on an experiment with the Joanette
variety of oats, endeavoring to glean some information in regard to the cause of the
tendency of black oats to become lighter in color, when grown in Ontario for several

years ; the germination of oats from which the hull has been removed by the separator as
-compared with the germination of oats with the hull on ; and the tendency of oats sown
with the hull on to produce a crop of grain less liable to be hulled in the thrashing than
the prpvious crops. In carrying on this experiment, we have used seed from the crop of

the different plots of the previous year. As it has been found to be the tendency of the
Joanette oats to become very badly hulled in thrashing, this particular variety was
selected for this experiment. In the past two years exactly the same number of grains
were sown upon each plot, there being nine thousand one hundred and fifty-seven grains
sown upon each plot in 1894, and seven thousand three hundred and one sowi upon each
plot in 1895. The grain was sown broadcast on plots one hundred and sixtieth acre in
isize.



«J9 Victoria. Sessional Papers (No. 18). A. 1896

Owing to some trouble from sparrows destroying a small amount of the

grain after being shocked, the yield of grain from the different plots cannot be given

during the present year. We have, however, examined the grain, and found the results

to be quite interesting. It will be observed that the grain produced by sowing large

plump seed possesses heavier kernels than that produced from the sowing of light grain.

The greatest amount of hulled grain was produced from the crop raised from the hulled

seed. It took eleven hundred and ninety-nine kernels from the crop produced by sowing

light seed to weigh an ounce, as compared with eleven hundred and forty-two kernels

obtained from the crop produced by the large plump grain. In weight per measured

bushel, we find that we have obtained the same comparative results during each of the

three past years. From sowing hulled kernels, we obtained the heaviest weight of grain

per measured bushel ; from sowing the large plump kernels we obtained the next heaviest

weight of grain per measured bushel ; and from sowing light kernels, we obtained the

lightest weight of srain per measured bushel. There was a difference of about two

pounds per measured bushel of grain from large plump kernels, as compared with the

light kernels, in the average of three years' experiments.

Spring Grain, Different Dates op Seeding.

Barley, peas, spring wheat, and oats were sown on six different dates in the spring

of the present year, starting on April 18th and finishing on May 25th. The experiments

were conducted in duplicate in evf ry case by using two varieties of each of the kinds of

grain mentioned. This makes the fifth year in which this experiment has been made ;.

but, owing to unfavorable weather at the proper times of seeding, we were compelled to

drop the experiment entirely for one year, and partially in one or two of the other

seasons. We, however, have results of seeding on three of the dates mentioned, for four

different years.

In 1895, forty-eight plots were devoted to this experiment, the plots being one-

hundredth of an acre in size in every instance. The land on which the experiment waa

conducted lay somewhat low and had received farmyard manure at the rate of twenty

tons per acre in the spring of 1894, during which season it produced a crop of roots. The

grain was sown broadcast and at the same rate of seed per acre as was used in the variety^

tests. The yields per acre in the following table have been estimated from the actual

results of the plots for the past season :

Results from Sowing Grain at Six Different Dates in 1895.
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first seeding ; and of peas from the fourth seeding. The increases and decreases are quite

regular throughout, except in the case of the last two seedingsi It will be observed that

the barley and peas gave larger yields per acre from the seeding of May 18 th than that

of May 25th, while exactly the opposite is the case with spring wheat and oats. In the

average of the four grains sown, the seeding of April 22nd, gave the highest yield of

grain per acre, and that of April 18th, the second highest. There was a gradual decrease

in the average yield of grain per acre, from the second to the last dates of seeding. In
weight of grain per measured bushel, it will be observed that the oats gave the largest

weight from the first seeding, the barley from the second seeding, and the peas from the

fourth seeding. The average weight per measured bushel of the spring wheat from the

different dates of seeding is rather peculiar and difierent from that of other years. As
it will be observed that the heaviest grain was produced on May 25th and there was a

gradual decrease in weight per measured bu.«hel up to the first date of seeding, at which
time it equals that of the filth seeding. The results, however, are very similar with

the two varieties of spring wheat used in this experiment. To show how very careful

the results of these experiments are worked up, it might be mentioned that two varie-

ties of each kind of grain were used, and all weights were carefully determined by two
individuals independent of each other ; and where any difference occured between the

two weighings, the grain was weighed the third time.

The following table gives the results of four kinds of grain sown on three different

dates for four years in succession :
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of an acre in size in every instance. Seeding took place on April 19th. The land on
-which this experiment was condurted lay low, and produced a crop of roots in the year

1894, before which ifc receivfd a dressing of twenty tons per acre of farmyard manure.

The following are the results of the experiment :
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Potatoes—Comparative Test of 184 Varieties.
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Potatoes—Comparative Test of 184 Varieties.—Continued.
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Potatoes—Oompabative Test of 184 Varieties.—Continued.

Varieties.

Grown for three years.—Con

115 Improved Rose
116 Early Harvest
117 Moutana Wonder
118 Early Yorker
119 Arizona
120 Early 8ix Weeks
121 Rochester Ross
122 Granger
123 General Gordon
124 Bruce's White Beauty
125 Timpe's No. 4
126 North Pole
127 Golden Harvest
128 Van Orman's Earliest
129 Six Weeks
130 The Freeman
131 Steele's Earliest of all

132 The People
T.iJ3 Beauty of Beauties
134 EarlyNor her
135 Reid's Eighty-Six
1S6 Potentate
137 Par.-on's Prolific

138 Seneca Beauty
139 World's Fair
140 Browall's Seedling
141 Ontario
142 Pride of Irelan 1

143 Manitoba Rose
144 Maggie Murphy
145 Columbian Peach Blow
146 Great West
147 Howe's Premium
148 Eyeless
149 New Satisfaction

Gro-wn for two years :

150 Great Divide
161 Troy Seedling
152 Irish Daisy
153 Adirondack
154 Hertzeli's Seedling
155 Snow Drop
156 Pride of the West
157 Pride of the Market
"158 Clay Rose
159 Pride of tiie Table :

160 Clark's Nonesuch
161 Salzer's Prize Taker
162 Russell's Seedling
163 Victor Rose
164 Governor Rusk
165 Restaurant
166 Bell's Stray Beauty
167 Vaneruird
168 Wi^on'" Stray Beauty
169 Vick's WhiteGem
a70 Silver Dollar

Result for 1895.
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Potatoes—Comparative Test of 184 Varieties.—Continued.

Varieties.

Grown for one year

171 Governor Forsaker
172 Fillbasket

173 Rose of Erin
174 Burnaby Mammoth
175 Early White Prize
176 Early Advancer
177 Lee's Favoiite
178 Early Pride
179 Michigan Blues
180 Dreer's Standard
181 Rot Proof
182 Iri>.h Cups
183 Earliest Known

Result for 1895.
lAverage results for the number
I

of years grown.

•ogjl

O g O cS

u- 33 O

.£ S c-

14
19
28

17
18
21
19
17
6
20
10
4
3

bush.

230.42
231.67
240.00
206.67
178.33
168.75
175.42
157.50
180.00
160.00
158.33
121.25
124.58

Yield

of

whole

CI

op.
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Tonhocks. The Tonhocks is a new variety obtained from the United States in the

spring of 1891 It is one of the best yieldina; among the early varieties, producing

only three bushels per acre less than the Summit. The potatoes are much smaller

in size than many of the other varieties, but we usually find that the early kinds of

potatoes produce tubers of much smaller size than those which mature later.

PeaH of Savoy. Among the varieties of potatoes which we grew for the first time

in our plots in 1893, and which have now been tested for three years in succession, the

Pearl of Savoy stands the highest in the average yield of tubers. It will also be observed

that this variety possesses a large amount of marketable potatoes, the average of the three

years being nearly ninety-six per cent, of the whole crop. In the co-operative experi-

ments over Ontario, during the past year, it stands fourth in the yield of potatoes per

acre, and in 1894 it occupied second place in this respect.

American Wonder. The American Wonder has been grown in our trial plots the

same length of time as the Pearl of Savoy, and occupies second place in the yield of pota-

toes per acre. It is a new variety and was obtained in the United States. This variety

is sometimes called the American Wonder and sometimes Vick's American Wonder. It

is late in matuiing, and has usually twice as many small potatoes as the Pearl of Savoy.

It was distributed over Ontario for co-operative experimental work for the first time in

1895, and stands third in the yield of potatoes per acre in the average of the successfully

conducted tests on fifty-two different Ontario farm?. When tested in the autumn of the

year immediately after harvest, the table quality of the American Wonder was reported

upon as not bein^ quite equal to the other varieties under experiment. The best in table

quality of those tested in 1895, was the Burpee's Extra Early.

Great Divide. Among the newer varieties of potatoes, the Great Divide has made a
very fine record indeed, giving an average of over 300 bushels per acre for two years^

with nearly ninety three per cent, of its crop as marketable potatoes. This variety has

not been tested yet in our co-operative work, nor has the table quality been closely

determined in comparison with some of the older varieties.

Potatoes—Different Depths op Planting Seed Tubers.

For five years in sticcession, potatoes have been planted one, three, five and seven

inches deep in the experimental department. During the past year, Vick's American
Wonder, Great Divide, Stray Beauty, and the Freeman varieties of potatoes were used
for this f xjieriment, each one of which was planted at the four different depths mentioned.

The experiment was also conducted with four varieties in 189-1 ; and with two varieties

during each of the yeats 1891. 1892 and 1893. There has, therefore, been no less than
fourteen se| arate tebts made in connectic n with this one experiment. In 1895, each plot

consisted of one row, four rods in length. The nature of the soil aud the method of

preparation were the same as for the variety tests. The potatoes in the experiment were
all planted on June 4ih. The following table gives the average results for 1895, and for

the five years in which this experiment has been conducted :

Potatoes.—Different Depths of Planting Seed Tubers.
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In the five years' experiments in planting potatoes at one, three, five and seven inches

deep, the largest average yield per acre of potatoes was obtained from planting five inches

deep ; the second largest from planting seven inches ; the third largest from planting

three inches, and the lightest yield per acre from planting one inch deep. It will be

noticed that the potatoes planted five inches deep in 1895 gave the largest yield of crop,

and those planted one inch deep gave the smallest yield. The best yield per acre was

obtained from planting seven inches deep in 1891 and 1892, five inches deep in 1894 and

1895, and three inches deep in 1893. It must be remembered that these are the results

from the soil of this farm, which may be termed an average clay loam, and which is fairly

well underdrained.

It was observed that a few of the potatoes from the shallowest plantings were

exposed to the sun, and an accurate account was made during the past year in order to

find out the exact quantity of potatoes that was injured from being sunburned. It was

found that in those from planting one inch deep, there were eighteen potatoes which were

exposed in 100 hills of crop. The potatoes which were planted three inches deep had

three potatoes exposed to the sun in each hundred hills of crop, while those planted five

inches and seven inches deep contained no sunburned potatoes. It was also found that

the potatoes planted seven inches deep produced a crop which was on the average four

and three-quarter inches below the surface, while in the case of planting the sets only

one inch deep the crop was on the average of one and a half inches below the surface.

Potatoes—Different Methods of Preparing Seed.

This experiment has now been conducted for four years in succession, for the pur-

pose of ascertaining the efi'ect of different methods of preparing seed tubers for planting.

The experiment was conducted in duplicate in 1892 and in 1893, ard in triplicate during

each of the past two years. In 189l and 1895 three varieties of potatoes were used each

season. The quantity of seed per acre varied according to the manner of preparing the

seed. The quality and preparation of the soil was the same as that used for the compara-

tive tests of the different varieties previously mentioned. Each plot consisted of one row,

one rod long. The rows were three and one-third links apart, or a little less than

twenty seven inches. The potatoes were planted on June 4 th in 1895. Great care was

exercised in the selection of the potatoes for the various plots in this experiment.

Preparations.

Large, whole, one foot apart
" two feet "
" three " "

Medium, whole, one foot "
" two feet "

Small, whole, one foot "
Medium, cut in two, one foot apart
Medium, two eves in a piece, without seed

ends, one foot apart
Medium, one eye in a piece, without seed
V endn, one foot apart
Medium, seed ends, one foot apart

Percentage of whole Yield of whole crop Yield per acie less

crop marketable. per acre. seed used.

1895.

84.09
88.23
86.86
84.23
90.85
91.20
80.43

94.88

96.70
91.46

Average
4 years,

1892-3-4-5.

82.12
87.24
89.37
84.79
90.03
89.31
85.49

92.53

92 33
87.33

1895.

bus.

403.33
279.58
218 75
317.08
264.17
208.33
213.33

97.50

75.83
34.17

Average
4 years,

1892-34-5.

bus.
340.21
251. G7
204.61
278.73
217.62
208.36
196.67

1895.

bus.

101.67
128 75
119.02
181.57
196 40
185.83
149.38

Average
4 years,

1892-3-4-5.

143.36
I

71.85

88.03
92.46

59.42
28.63

bus.
143.39
150.81
140.37
190 14
173.32
182.13
151.22

125.93

77.80
86.28

The largest yield per acre in this experiment was produced from planting large-sized

whole potatoes one foot apart in each of the four years that the experiment has been

conducted. As a large amount of seed, however, is required for this method of planting,

we find that if the amount of seed used is subtracted from the total yield per acre, the

best average yield is produced from planting medium sized whole potatoes one foot apart.

In 1895, however, the largest average yield, after the seed was subtracted from the whole

crop, was given by the medium-sized whole potatoes planted two feet apart in the rows.

234



59 Victoria. Sessional Papers (No. 18). A. 1896

The highest percentage of marketable potatoes ia the average of four years' trials

wag produced by planting sets with one and two eyes in the aet ; and the lotvegt per cent.

of marketable patatoes was produced frooa large whole potatoes planted one fojt apart.

This experiment has been very interesting to witness daring the growing season in each

of the past four years, as the topi of the plants seemed to grow in close proportion to the

size of the sets planted, the largest sets producing the largest tops, and the smallest sets

producing the smallest tops.

Potatoes—Selection of Seed for Two Years in Succession.

In 1894 an experiment was conducted similar to the one already described under the

heading of : Potatoes, Different Methods of Preparing Seed. In this experiment, large,

medium and small-sized whole potatoes were planted side by side, and the crop was care-

fully harvested and stored in a cool cellar. In 1895, large, mediurn aai small-sized

potatoes were selected from the produce of large, medium and small potatoes planted the

previous year. We thus had large-sized potatoes selected from a crop of large potatoes
;

medium-sized potatoes selected from a crop of medium potatoes, and small sized potatoes

from a crop of small potatoes. Besides these, we also made a selection of very small

potatoes from the produce of small potatoes grown in 1895. The term "small potatoes
"

in these experiments means those about one and a half inches in. diameter, and the term
" very small potatoes " means those of an average of about three-quarters of an inch in

diameter.
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The results in the above table are very interesting indeed. It will be observed that

the smallest pieces planted made a very poor growth. This was likely owing to the exceed-

ingly dry weather. Apparently the smallest pieces did not have enough nourishment to

give them a start in growth. The largest sized potatoes were produced from the largest

potato sets, and the size of the potato in the crop decreased in the same order as the

decrease in size of the potato sets planted.

Potatoes—Planting Sets of Equal Size with a Varying Number op Eyes in Each Set'

During the past year, an experiment was carried on in the experimental department
in order to obtain some information in regard to the influence of the number of eyes on
pieces of potatoes as affecting the succeeding crop. Potato sets of one ounce in size were
used tbrcugbout, and on number one plot, the sets contained one eye in each piece ; on
number t\?o plot, two eyes ; on number three plot, three eyes ; on number four plot, four

eyes ; ard en number five plot, five eyes. This experiment was also conducted in dupli-

cate, on land similar in character and cultivation to that used for the variety test. The
potatoes were planted on the 12th of June. The following table shows the results:

Pieces of potatoes planted.
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The resuit of this experiment was quite similar in 1895 to that of 1894. The
potatoes sprinkled with plaster gave the best results ; those sprinkled with lime second
best; and those not sprinkled the poorest, during each of the two years. The potatoes

sprinkled with lime gave an average of over fifty bushels per acre more than those not
sprinkled.

The results of the potatoes sprinkled with plaster and lime, three days before plant-

ing, seemed to give no better results than those cut and sprinkled with lime and planted

immediately, when compared with the potatoes which were not sprinkled at all. The
average yield per acre of all the tests with potatoes cit on the diy of planting was about
twenty bushels per acre more than the average of those which were cut three days before

planting. These confirm the results of past experiments, in showing that larger yields

per acre have been realized from potatoes cut and planted immediately, than from those

cut and allowed to remain from three to five days previous to planting.

Potatoes—Planting; Single Eyes prom Different Parts op the Seed Tubers.

fTi' «'sj"W'e not unfrequently hear the remark that the seed end, or small end, of potatoes

should be removed and not used for seed. An experiment his now been conducted for

two years in succession, in order to determine whether each separate eye in the seed end
of a potato has as much value for planting as single eyes, from other parts of the same
potato. To determine this, a uniform lot of potatoes were selected, and single eyes were
cut from the seed end, from the middle, and from the stem end of the tubers. Great
care was used in preparing the «ets for this experiment. Eich potato was usually divided

into nine parts, and three pieces were taken from the seed end, three from the middle,

and three from the stem. One eye was left in each of the pieces, and the pieces were all

made of exactly the same weight. The experiment therefore is purely a test of the com-
parative value of the eyes, taken fi-om different parts of the potato. Planting took place

on the 8th of June. The potato sets were planted one foot apart in the rows, and were
covered to a depth of four inches. Flat cultivation was used throughout, as in the case

of the other potato experiments. The following table gives the results of this experi-

ment :

Farts of the potatoes used.

Seed end of potato
Middle of potato.

.

Stem end of potato

Percentage
of

crop
marketable.

93.60
92.13
88.80

Weight of 30 largest

potatoes.

1895.

lbs.

10.92
11.25
9.08

Average 2
years, 1894-5

lbs.

19.40
19.17
18.50

Yield of whole crop
per acre.

1895.

bus.

71.67
74.17
52.08

Average 2
years, 1894-5

bus.
215 11
224.59
211.98

The eyes from the different parts of the poato gave the same comparative results

in yield per acre in 1895 as in the average results for the two years that this ex|)eriment

has been conducted. The largest averdge yield of potatoes was obtained from the eyes

taken from the middle of the tubers ; second largest taken from those of the seed end

;

and the poorest from those taken from the stem end. In per c^nt. of crop mtrketable,
it will be observed that the eyes from the seed end of the potato gave the best results.

It must be remembered, however, that single eyes were plant id in every instance, and
not as is usually done by planting the whole number of eyes in the seed end of the potato.

Potatoes—Different Dates op Seeding.

^""^Five varieties of potatoes were planted on May 4th, May 23rd, and June 13th, on
plots side by side. The soil on which this experiment was conducted grew a grand crop

inj 1894, and was plowed in the autumn of the year and also in the spring. The

237
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potatoes were planted to a depth of four inches, and there -was one row four rods long of

each variety, planted at each of the three dates mentioned. The results of the experi-

ment are as follows :

Dates of seeding.
Total yield per

acre.

Yield
of marketable

potatoes.

Weight of 30

I

largest potatoes.

Seeded May 4th .

Seeded May 23rd.
Seeded June 13th

bush.

320.25
268.25
264.75

bush.

296.50
235.75
240.50

lbs.

14.25
10.05
11.35

The earliest seeding gave the largest average jield of total crop ; the second date

gave the next largest yield ; and the last date of seeding gave the smallest. As 1895-

was en exceedingly dry season, the results of another year might be different.

Submitting Se^d Potatoes to Different Exposuees Thbee "Weeks Pbevicus to
Planting.

An experiment has been conducted fcr two years in succession, in which potatoes

were carefully and evenly divided into difierent lots and placed in diflerent degrees of

light and heat for three weeks before they were planted ; some being placed in a dark

cellar, others in the cellar in front of a window, others on'a barn floor, others in the green-

house immediately below the glass, and others in the open air. Those placed in the dark

cellar grew long tender sprouts, while those placed in a warmer temperature produced

short and green colored sprouts. Part of the potatoes kept in the dark cellar were planted

with their sprouts removed, and part with their sprouts still attached to the tubers. The
potatoes were distributed to their respective places on June 7th, and the planting took

place on June 28th. The following table gives the results for 1895, and also the average

results for the two past years :

Places where the potatoes were kept
for 21 days before planting.
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Potatoes—Application of Fertilizers.

For four years in succession an experiment has been conducted in applying commer-
cial fertilizers to land producing a potato crop. In 1892 and 1893, the potatoes were
grown in the field to the south-east of the College building, and which was rather low in

aspect. Tn 1894 and 1895 this experiment was conducted in the central part of the
experimental field, which lies north-east of the College building. The land where the
experiments have been conducted during the last two years is more elevated than that
used previously. No manure had been applied to the lands tor several years previous to

the experiment of 1895. The plots were one-hundredth of an acre in size. The drills

were four rods long, and were three and one-third links apart. Potato sets were planted

one foot apart in the drills, and fifteen pounds of potatoes were used for each plot. A row
of potatoes was planted between each two plots, and were left unfertilized. The potatoes
were all planted on May 11th, and the fertilizers were sown in drills, after the tubers had
been dropped, but before they were covered. Nitrate of soda and muriate of potash were
used at the rate of 160 pounds per acre, unleached wood ashes at the rate of 800 pounds
per acre, and all the other fertilizers at the rate of 320 pounds per acre. The yields per
acre have been estimated form the actual results of the plots.

Fertilizers.

Royal Canadian
Potato manure
Superphosphate (animal).
Bone and potash
Sure Growth
Superphosphate (mineral)
Reliance
Muriate of potash
Pure Bone Meal
Capelton
Nitrate of soda
Wood ashes
Victor
No fertilizer

Average per-

centage of

crop
marketable,

2 years.

86.35
85.07
85.01
85.42
79.45
84.44
84.53
86.48
79. 3«

80.00
73.14
85.26
86.64
85.30

Average
weight of 30

best developed
potatoes,
2 years.

lbs.

12.75
11.75
12.75
12.57
12.38
12..50
12.50
11.63
12.13
12.07
10.94
13.07
12.88
13.13

Yield of whole crop per acre.

1895.

bush.

107.92
100.83
102.50
119.17
124.58
115.42
101.67
107.50
87.50
71.67
35.42
94.17
118.33
99.17

Average
4 vears,

1892-3-4-5.

bush.

155.87
141.43
135.1^
136.24
133.9S
130.87
136.6&
127.2$
121.49
113.45
104.27
116 71
119.70
110.45

From the foregoing table it will be observed that the Royal Canadian fertilizer has
given the best yield of potatoes per acre in the average of four years' experiments.
Although the Eoyal Canadian fertilizer did not produce the highest yield per acre in

1895, it was one of the five fertilizers which gave the be.'st results. The Potato fertilizer

has given the second highest yield of potatoes per acre in the average of four years, but
the same time has given a yield of over fourteen bushels per acre less than the Royal
Canadian. The best results during the past year were obtained from the Sure Growth,
fertilizer, which supplies nitrogen, potash and phosphoric acid, as also does the Royal
Canadian and the Potato manure previously mentioned. The unfertilized plot has given
an average of over forty-five bushels per acre less than the Royal Canadian fertilizer for

the length of time that this experiment has been conducted. Nitrate of soda, Pure Bone
Meal, and Sure Growth fertilizers produced the largest average of small potatoes in the
results of two years' experiments. The crop of potatoes was increased 98.8 per cent, in

1892, 57.1 per cent in 1893, 17 per cent, in 1894, and 8,8 per cent in 1895, by the appli-

cation of 320 pounds of the Royal Canadian fertilizer. This fertilizer costs about $38.00
per ton.
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Potatoes—Rural Trench System.

The rural trencli system has been adopted in the United States, when growing
potatoes in competition tor large yields. By this method trenches are made from ten to

twelve inches in width, and about a foot in depth, by completely removing the soil. The
soil is then returned to the tren.hes from which it was removed and the potatoes are

planted in the soil thus returned. A test of this system, in comparison with our usual

method of cultivation, was made on duplicate plots in 1894 and on triplicate plots in

1895 Eich trench was dug to the depth of one foot, and was made ten inches in width.

The rows were four rods long and three feet apart, and the potatoes were planted about

four inches below the surface of the soil. Two plots received farmyard manure at the

rate of twenty tons per acre. Two plots received potato ftrtilizer at the rate of one

thousand pounds per acre, and two other plots a comhjnation of farmyard manure and
potata fertilizer. The manure and fertilizer was mixed through the entire lot of soil,

which was removed from and placed back in the trenches. Tvpo plots of trenches were
left unfertilized and the remaining two plots were planted according to our ordinary

method in planting our varieties.

Fertilizer.
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Swede Turnips—Comparative Test of 68 Varieties.

Varieties.

Grovrn for five years

1 Hartley's Bronze Top
2 White Swede
3 P. W. & Go's. Imperial Prize

Purple Top
4 Our Selected Purple Top
5 Skirving's Swede
6 Carter's Imperial Hardy
7 Carter's Prize Winner
S Sbarpe'g Improved
9 Knowfield

10 Sutton's Champion
11 Westbury's Improved
12 Hazard's Improved
13 Bangholm
14 Marshall's Purple Top
15 Hall's Westbury
16 Highland Prize Purple Top .

.

17 Drummond's Imperial

18 Green Top
19 East Lothian
20 King of Swedes
21 Laing's Improved
22 Carter's Elephant
23 Maston's Purple Top
24 Marquis of Lome Purple Top . .

,

25 ^udiong White
26 Royal Norfolk Purple Top ,

27 White Sweet Russian
28 White Rock
29 Ashcroft's Purple Top

Results for 1895.

Soundness of

roots.

good
medium . .

,

medium to poor
medium

medium to poor.

medium
medium to poor.
medium
medium to poor,
medium

medium to good
medium to poor,
medium

Grown for four years

:

30 Queen of Swedes
31 Crimson King
.32 Shamrock Swede
33 Rennie's Prize Purple Top
34 Laidlaw's Improved
35 Aroostock's Ruta Baga . .

.

medium to poor,
medium ....

good ,

medium . . .

,

Grown for three years

:

36 Kangaroo
37 N. B. & G. Go's. Prize Winner .

38 Jarman's Improved King of the
West Purple Top

39 Scottish Champion
40 Jumbo or Monarch
41 Bloomsdale
42 Hurst's Monarch
43 Improved Long Island

44 Maule's Heavy Cropping
45 Thorp's Improved Shipping . .

.

46 White French

medium

medium to poor.

medium

medium to good
medium

medium to good
medium
medium to good
gooi
medium

T3 u

tons.

7.48
7 50

4.48
4.80
5.08
5.65
4.95
5.65
6 78
5.25
4 68
5 01
5 23
4.2S
5.75
7.18
5.40
5.45
5.60
6.20
5.80
7.23
05

6.88
4.5^5

6.00
10.13
5.85
3.33

5 50
6 50
5.80
6.40
5.60
5.88

6.95
6.18

6.63
6.25
7.40
5.25
5.98
5.85
6.45
4.88
6.83

lbs.

1.40
1.55

1.42
1.48
1.46
1.44
1.27
1.47
1.60
1.62
1.61
1.33
1.51
1.43
1.66
1.59
1.55
1.37
1.38
1.39
1.20
1.64
1.72
1.71
1.43
1.11
1,34
1.39
1.67

1.52
1.70
1.59
1.76
1 62
1.36

1.84
1.65

Average results for num-
ber of years grown.

.2 ft

tons.

14.65
14.25

13.08
12.75
12.20
12..58
11.60
15.05
16.45
13.38
13.10
11.05
12 30
6.88

14.10
16.33
14.78
11.50
12 88
13.23
11.13
14.00
15.50
13.85
14.50
9.53

12.98
11.25
7.78

13.88
16.45
15.40
15.20
14.95
12.28

17.50
15.35

.•2S.

1.81
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Swede Turnips—Comparative Test of 68 Varieties.—Continued.

Varieties.

Gro"wn for t"wo years

:

47 Buckbee's Giant
48 Halewood's Bronze Top
49 New American Yellow
50 Keith's Green Top
51 Dreer's Improved Purple Top .

.

52 Crosse's Improved
53 Improved American Purple Top.
54 Mammoth Russian
55 Skirving's Liverpool
56 Burpee's Breadstone
57 American Breadstone
58 Sweet German
59 Burpee's Improved Purple Top .

.

Gro'wn for one year

:

60 Simmer's Champion Purple Top
61 White Giant Purple Top
62 Pearce's Standard
63 Fulcaster White Fleshed Purple

Top
64 Perfection Purple Top
65 Improved White Russian
66 Mammoth Siberian

67 Ferry & Go's. Improved Yellow.
68 Waite's Eclipse Hybrid

Results for 1895.
Average results Tor num-

ber of years grown.

Soundness of

roots.

medium
medium to poor,
medium

imedium togood.
medium

medium to poor.

medium
medium to good,
medium

medium togood,
medium

medium to poor

.

medium to good.
((

medium . ...

medium to good.

.£ ft

tons.

6.15
4.93
5.08
5.60
4..53
7.75
6.70
5.00
5.50
6.00
4.08
3.70
5.23

6.05
6. ('3

5.60

6.65
5.03
6.15
5.20
3.90
5.35

> o.

lbs.

1.72
1.56
1.71
1.57
1.49
1.50
1.66
1.41
1.40
1.47
1.16
1.25
1.56

1.60
1.58
1.50

1.63
1.53
1.64
1.51
1.34
1.47

tons.

15.00
14.00
13.00
12.70
13.48
12 75
13.75
12.70
10.23
14.08
9.25
12.10
14 05

15.90
15.05
14.78

14.05
13.88
13.88
12.45
11.70
9.58

tons.

7.85
5.54
5.73
6.58
4.77
7.75
6.20
5.18
5.68
5.10
3.84
3.24
6.87

6.05
6.03
5.60

6.65
5.03
6.15
5.20
3.90
5.35

bo

£,3

lbs.

2.44
2.08
2.19
2.12
1

1

2
1

1

1

92
91

00
76
91
73

1.50
1.37
1.07

1.60
1.58
1.50

1.63
1.53
1.64
1.51
1.34
1.47

u 6

.£ ft

tons.

22.98
19.68
18.93
18.38
18.37
17.68
17.OO
16.38
16.29
16.04
12.80
12.73
9.72

15,90
15.05
14.78

14.05
13.88
13.88
12.45
11.70
9.58

The average yield of the Swedes in 1895 was much lower than the average for the

past five years, which was evidently owing to the very dry weather during the growing
season. The roots made very poor headway for a considerable length of time.

Hartley's Bronze Top. It will be observed that Hartley's Bronze Top still occupies

first place in the average yield per acre of all the varieties that have been grown since 1890.

This is a good quality Swede and usually grows quite uniform. In the co-operative

experiments over Ontario during the past season Hartley's Bronze Top and Carter's

Elephant gave practically the same results, and stood the highest among the Swede turnips

which were distributed.

White Sioede. The White Swede stands next to Hartley's Bronze Top in the average

yield of roots per acre ; this variety, however, is quite variable in yield from year to year

In 1893, seed of this variety was sent to experimenters, over Ontario, and in the average

results of five varieties of turnips on nineteen different farms, it came at the bottom of the

list in yield per acre, giving about one hundred and forty bushels per acre less than

Hartley's Bronze Top.

Kangaroo. The seed of the Kangaroo variety was obtained in England, and in yield

per acre, this variety now occupies first place among the eleven varieties grown for three

years, with an average of twenty-two tons per acre. In 1895, this variety stands at the

head of the list in yield roots per acre, giving a total amount of seventeen and a half tons.

Buckbee's Giant. For two years in succession, Buckbee's Giant has naade a very

good record, although in 1895 it was surpassed in yield by ten other varieties.
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Swede Turnips—Thinning Plants in the Drill.

An experiment has been conducted for four years in succession, in which Swede
turnips have been left unthinned, and have been thinned to four, eight, twelve, sixteen,

and twenty inches between the plants in the drill. The experiment was conducted in

duplicate during each of the four years. In 1895, the plots were one-hundredth of an
acre in size. Garter's Elephant variety was used for the experiment. The soil was an
average clay loam, and was manured at the rate of twenty tons per acre in the fall of 1893,

since which time it has grown a crop of winter wheat. Slight ridges were made with a

double mould-board plow, and the seed was sown on June 20th. The plants were
thinned when about two inches high, and were left at the distances required ;

Distance between Roots
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Fall Turnips—Comparative Test of 43 Varieties.

Varieties.

Gro-wn for Five Years

:

1 Jersey Navet
2 Early American Purple Top.

.

3 Eiriy Purple Top Munich
4 Purple Top Mammoth
5 Greystone Improved
6 Red Globe Norfolk
7 Pomeranian White Globe
8 Red Top Strap Leaf
9 White Stone

10 Orange Jelly
11 Golden Ball
12 Yellow Aberdeen Purple Top
13 Yellow Aberdeen Green Top .

Grown for Four Years :

14 Imperial Gret^n Globe
15 Purple Top Hybrid

Grown for Three Years :

16 Cow Horn
17 Green Barrel
18 White Flat Dutch Strap Leaf
19 .Tarman's Improved Green Top

Yellow Scotch
20 Jarman'sSelected Green Globe
21 Yellowstone
22 Yellow Montgomery
23 Early White Model
24 Sutton's Imperial Green Globe
25 Extra Early Milan
26 Jersey Lily

27 White Six Weeks
28 Dales' Hybrid
29 Amber Globe
30 Fosterton Hybrid
31 Early Maltese
32 Carter's Champion Green Top

Scotch, or Aberdeen Hybrid
33 Seven Top

Results for 1895.

Soundness of

roots.

Color of

flesh.

poor

medium
medium-poor
poor
very poor . .

.

poor
medium
medium -poor
medium . .

.

medium-poor

medium-poor
good

white

medium

poor

yellow

white .

yellow

white .

good
good
very good
poor .

medium-poor . white
'medium-good.
'poor
'medium
I

very poor
medium-good

.

good
sfood -very good
very poor

Gro"wrn for T"WO Y ears

34 White Egg
35 White Lily
36 Milk Globe
37 Early La Crosse
38 All Gold
39 Orange Sweet
40 Small Berlin

good

medium

poor
medium-poor
good
medium
gcod

Grown for One Year :

41 Red Top White Globe
|
poor-very poor

42 Our Selected White Globe .... "

43 Yellow Globe Igood

yellow
white .

yellow

yellow

Color of

skin.

green .

purple

deep purple.

'white .

green .

white .

yellow

purple
green .

gieen .

purple

tons.' lb.

5.70|2.2l
4.10 1.86
3.50 1.75
4.88 2.15
5..50,2.04

6.35 1.92
5.85;2.13
4.28 1 65
4.75 2 40
4.75,1.79
.'*.601.71

6 60 ] .80

6.95 1.78

5.20'2.10

5.3011.78

Average results

for number of
years grown.

>^ <

tons, tons

green 4.95

5.95
3 68
5.55

white

white .

.

yellow .

white .

.

white .

.

yellow .

244

purple ..

white .

.

green .

.

reddish
purple

I

6.65
white

I

4.10

10 20
4.90

!green

white .

white .

purple

.

green
greenish - yel
white

pui?ple

.

white .

green .

1.97|
2 18,
1.99'

1.6l|

5.202.13
5.00 2.18
2.48 1.85

2.10
1.83
1.94
1 93

6-40' 1.88
4.45 1.55

7.63

5.70

4 65
4-80

9.25
6.00

8.25

5.75
.15

1.29
.63

2.10
2 03
2.23
2..^0

1.92
1.77
.26

3.86 2.39
10 28 2.35
4.351.91

22.65
19.55

l.\75
18.80
K.35
18.70
18.35
12.35

18 95
14 35
11.95

16.65
10.70

10.50
13 83

6 36

5.84
3.96
6.56
7.55I2

6.86 2
7.732
4.63 2
4.702
4.41!]

5.141
6.201
5.51|1

lb. tons.

I.59'23.90
1.
35 '22. 80

1.2521.32
I 4321.10
5120.73
26 20.40
24 20 24
10 1927
,17 17.75
88 15.41
76 14 07
64 13.83
64 12.64

5.16'l.77
5.31

green 4.30,2.27 12.48

6.25 1 78 17.40
purple

i 4.00 1.82, 18.65

1.48

15.75

23 60
15.25
15.30

16.00
20.80

16.15
11.35
19.50

12.13

12.35
16.45

12.05

12.85

6.30

22.10

19.85

21.20
24.45

15.68
10.78

2.18

24.C0

4.99 2.37
6.65,2.11
5.631.97

6 542
5.2411
4.46 2

7.66;i

4.73,2
5.011
2.141
7.752
4.83 1

8.29
5 . 55
6.57
4.01

14.39
11.39

20.79
20.65
20.21

1934
19.06
18.91

90,18.82
06| 18.07

18.05
17.92
17.17
17.17
13.86
13.85

51' 13,67
44 13 24

6.38 1.18 10.50
6.80, .78| 7.49

8.05 3.00 29.18
7.43 2.32 22.74
ll.75 3.3l|22.35
9.67 2.11 20.58
7.75 1.91 16.64
7.401.88 14.97
38 .30, 2.47

3.86
21.83 10.28
18.38! 4.35

2.39 24.00
2.35 21.83
1.91,18.38
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In 1895, forty-three varieties of fall turnips were grown upon our experimental

plots ; thirteen of this number have now been grown for five years in succession ; two, for

four years ; eighteen, for three years ; seven, for two years ; and three, for one year. Fall

turnips sometimes go under the names of White and Yellow Fleshed turnips, and also

under the name of Soft turnips. The land upon which this test was made in 1895, grew
a crop of winter wheat in the previous year, and was manured at the rate of twenty tons

of farmyard manure per acre in the spring of 1895, before being plowed for the tur-

nips. The plots were one-hundredth of an acre in size. Each plot consisted of three

rows fourteen rods in length ; the rows were all three and one-third links apart. The
seed was sown on small ridges. Seeding of the varieties took place on June 20th. When
the plots were about two inches high, they were thinned to a distance of ten inches apart

in the drills. At the time of harvest, the number of roots was taken as well as the

weights of the roots, and the tops were also all carefully weighed. The yields per acre

have been estimated from the actual results of the plots.

The seed of the varieties of fall turnips was principally obtained from England, the

United States, and Canada. The yield per acre in 1895 was not quite equal to that of

the average of the past five years. A careful study of the foregoing table will enable a

person to obtain some useful information in regard to the respective merits of the differ-

ent varieties under test. Not only are the results given for 1895, but also the average

for the number of years that the roots have been grown.

Jersey Navet. The Jersey Navet variety stands at the head of the list in yield of

roots per acre among the thirteen varieties grown for live years in succession. It has a

white flesh, a green skin, and a top which is rather heavier than the average of all the

varieties. This variety is cultivated largely in England for garden purposes ; but, in our

comparative trials, where the roots are all thinned to an equal distance apart, the Jersey

Navet has produced a very excellent yield. In the co-operative experiments over Ontario

the Jersey Navet occupied first place in the average yield per acre, among five varieties

distributed in 1893 and also in 1894 ; and stood second in yield per acre in the co-opera-

tive tests of 1895. This variety was very highly spoken of by a large number of the

experimenters who have given it a practical test.

Early American Purple Top. The E^irly American Purple Top variety stands

second in yield per acre among the thirteen varieties grown for five years, but has given

a little over a ton per acre less than the Jersey Navet. The early A merican Purple Top
was also distributed over Ontario in connection with the co-operative work. In the

average of eighteen successfully conducted experiments in that year, the Eirly American
Purple Top was surpassed in yield per acre by the Jersey Navet by about two-thirds

of a ton.

Greystone. The Greystone variety, which has been grown in Ontario for a number
of years, and which is perhaps the best known variety of fall turnips in the Province,

stands fifth in jield per acre among the thirteen varieties grown for five years in succes-

sion. It has given an average of a little over three tons per acre less than Jersey Navet,

and the tops are a little larger than those produced by that variety.

Imperial Green Glohe. Among the varieties of fall turnips which grow rapidly

and are of a beautiful round shape and smooth skin, the Imperial Green Globe
appears to be one of the best. From our knowledge of this variety, it appears to be
one which would be well adapted to supply the early market.

J

Fall Turnips—Thinning Plants in the Drill.

For four years in succession an experiment has been conducted in leaving Swede
turnips unthinned, and in thinning the plants to four, eight, twelve, sixteen and
twenty inches inches in the drills. The experiment has been conducted in duplicate
in each of the four years. The land used for this test in 1895 was manured in the
autumn of 1893, when it was sown with winter wheat. The soil was an average clay
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loam, and had a gradual slope to the north-east. The plots were exactly one-hundredth

of an acre in size, there being six rows, each two rods in length in each plot. The
seeding took place on June 20th.

Distance between plants in the drill.
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Sowing Turnips and Rape Seed at Different Depths.

An experiment was conducted in 1895, in which both turnip and rape seed were
sown one, two, three and four inches deep. Both experiments were conducted on dupli-

cate plots. Each plot consisted of one row, four rods in length. An exact number of

seeds was used in every instance, and they were sown at such distances in the row as it

was desirable to have the roots.

Depth of planting seed

1 inch deep
"2 inches deep
3 inches deep
4 inches deep

The above table shows the advantage of sowing the seeds but one inch in depth, as com-
pared with sowing two, three and four inches deep. The principal difference in the yield

per acre seemed to be produced by the difference in the germination of the seeds. That
which was sown one inch deep germinated better than that which was sown deeper.

Mangels—Comparative Test of 55 Varieties.

In 1895 there were fifty-five varieties of mangels grown on plots one-hundredth of

an acre in size Of this number twenty-eight have been grown for five years in succession,

sever> for four years, twelve for three years, six for two years, and two for one year. The
land on which the mangel seed was sown was quite similar to that used for the carrots,

and was considerably lower in aspect than that used for the Swede and fall varieties of

turnips. The soil was plowed in the autumn, and received a coating of twenty tons of

farmyard manure per acre in the spring before the mangels were sown. The seeding of

the manqels took place on the 30th of April, and the germination was very good indeed.

The young plants were about one and a half inches high at the time of the severe frosts

in the early part of May. The crop was completely frozen off, and the varieties were all

sown a second time about the middle of May. The plants were thinned to ten inches

apart in the drill.

The yield of mangels during the past season was a little larger than the average for

the past five years, the highest yield per acre being nearly forty-one tons and the lowest

six and a half tons. The average weight per root in 1895 was a little over three and
a half pounds, and the smallest le<'s than two-thirds of a pound. There were in all about

twenty varieties of the long red roots, all of which were somewhat similar to one another

in general characteristics.

Uvans' Improved Mammoth Saw Log. The Evans' Improved Saw Log variety of

mangels now heads the list in yield per acre and among the twenty-eight varieties grown
for five years in succession. Not only has this variety given a large average yield of

roots per acre, but it will be noticed that the yield in 1895 was very high. The plot was
admired by many. The roots were quite uniform in size, all being large. In the

co-operative experiments over Ontario in 1895, the Evans' Improved Mammoth Saw Log
mangel was one of the five varieties under test. In average results of the fifteen success-

fully conducted tests during the past year, the Mammoth Saw Log gave the largest yield

of roots per acre.

Improved Mammoth Long Red. This variety stands second in yield among those

grown for five years, but it has given an average of nearly twenty-six bushels per acre

less than the Evans' Improved Mammoth Saw Log during the number of years that both

of these varieties have been tested. It was also one of the five varieties tested over

Ontario in 1895, and came second in point of yield in the average results. It gave about
twenty six bushels per acre less than the Improved Mammoth Saw Log in the average of

these co-operative tests.
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Mangels—Comparative Test of 55 Vakieties.

Varieties.

Color of

roots

Grown for t ive Years :

1. Evans' Improved Mammoth Saw Log
2. Improved Mammoth Long Red. . .

.

3. Carter's Champion Yellow Inter-
mediate

4. Elvetham Long Red
5. Steele Bros. Long Ked Selected
6. Norbitan Giant
7. Carter's Mammoth Long Red
8. Yellow Obendorf
9. Eiffel Tower

10. Mammoth Red Intermediate
11. May's Mammoth Long Red
12. New Monarch
13. Colossal Long Red
14. Ciant Holstein
16. Chirk Castle
16. Oblong Giant Yellow
17. Long ONhorn
18. Yellow Oval-Shaped Giant
19. < arter's Warden Orange
20. Mammoth Golden Giant
21. Yellow Globe
22. Red Globe
23. Golden Tankard
24. Clark's Devon Orange Globe
2-5. Fisher Hobb's Orange Globe
26. Ijong Yellow . .

. ,.

27. Oblong Giant Red
28. Kinver Yellow Globe

Gro"wn for Four Years :

29. Sutton's Mammoth Long Ked
30. Canadian (iiant

31. Berkshire Prize Yellow Globe
32. Gate Post
33. Beck's Champion Globe
34. Sutton's Golden Tankard
35. Sutton's Yellow Intermediate

G-ro-wn for Three Years

:

36. Giant Yellow Intermediate
37. Yellow Leviathan
38. English Prize
39. New Eschendorf
40. Yellow Ovoid
41. Ward's Oval
42. Sutton's Yellow Globe
43. Jarman's Giant Long Red
44. Olive-Shaped Red
45. Jarman's Giant Intermediate
46. Jarman's Selected Golden Tankard.
47. Jarman's Model Yellow Globe ....

Grow^n for Two Years

:

48. Thorp's Own Yard Long
49. Jumbo
50. Dignity
51. Carter's Warden Prize Yellow Globe
52. Thorp's Own Champion Yellow In-

termediate
53. Webb's New Kinver Yellow Globe.

Grown for One Year:
54. Effurt Model
55. Long White

Red.

Yellow
Red ...

.

Yellow
Red . .

.

Yellow

,

Red . . .

.

Yellow

,

Red....
Yellow

,

Red....
Yellow

,

Red....

Yellow

.

Red....
Yellow

,

Yellow

Red . . .

,

Yellow

"

Red....

Yellow

Red . . .

.

Yellow '.

Yellow

.

White..

Results for 1895.

bo g

inches
16 30
14.00

9.90
13.80

14.30
14 30
13.60
11.50
12.30
11.10
12.80

13 00
13 30
13.23

13.40

1L?0
13,60
10.00
7.80
9.50
6.80
6.10

7 90
5.80
620

12.40

10.30

7.10

1L50
11.60

6.30
1140
5.90
6.90

7.40

10.80
11.10

12.20
6 80
8.70

10.30

5.70
11.40

6.70
7.00
5 50
7.20

12 20
11.40

12.70

7.00 1

7.20
6.70

10 00
16.10

b
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Mangels—Different Distances Between the Drills.

This experiment has now been conducted for four years in succession, and it has been

carried on in duplicate each year. The mangel seed was sown on May 2nd, and the

plants were not large enough to be destroyed by the severe frosts. The land received a

dressing of twenty tons of farmyard manure per acre in the spring of the present year.

The plants were thinned to a distance of ten inches apart in the drill.
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Test of 45 Varieties of Carrots.

Varieties.

Grown for Four Years :

1 Pearce's Improved Half-Lonp;
2 Steele Bros.' Improved Short

White
3 White Green Top Ortbe
4 Mastadon
5 Large White Vosges
6 Simmers' Short White Vosges ....

7 Sutton's Yellow Intermediate ....

8 P. W. & Co.'s Improved, Giant
White Wiltshire

9 Large White Belgian
10 Danver's Orange
11 Giant Wiltshire
12 Mitchell's Perfected
13 Guerande
14 Carter's Orange Giant
15 French Intermediate
16 Scarlet Intermediate
17 Half Long Stump-Rooted
18 James' Scarlet Intermediate
19 Long Red Surrey
20 Yellow Belgian
21 Sutton's Improved Intermediate .

.

22 Long Orange
23 Improved Large Long Red Al-

tringham

Results for 1895.

(C

Gro-wn for Three Years :

white .

white .

white .

white .

white .

white .

yellow .

white .

white .

orange

.

white .

red . .

.

red . .

.

orange

.

red . .

.

red . .

.

red . .

.

scarlet .

yellow .

yellow .

red . .

.

orange

.

red . .

,

cone
cone
cone
cone

cone
long
cone
long
m'dium long
short
long
m'dium long
m'dium long
m'dium long
m'dium long
long
long
long
long

24 Rubicon Half-Long red

25 Long Red St. Valery red
26 Nichol's Improved Long Orange.

.

27 Nante's Half-Long Stump-Rooted
28 Chantenay
29 Half-Long Scarlet
30 Red Parisian Forcing

red
red
red
red
red

31 New L^ng Red_Coreless |red

red
red

32 Small French Forcing.
33 Jarman's Scarlet Green Top

Grovrn for Two Years :

34 Mammoth Intermediate Smooth

.

35 Iverson's Champion White
36 Simmers' Giant White
37 Improved White Belgian
38 Yellow Intermediate
39 Midsummer
40 Victoria
41 Yellow Giant

Early Half-Long Carentian

Grow^n for One Year

43 Thorpe's Own Short White
44 Henderson's Intermediate .

.

45 Very Heavj' Cropper

long

short . .

.

long . .

.

long ...

half-long
half-long
half-lonj?

round . .

long . .

.

short . .

.

white
white
white
white
yellow
red .

.

red .

.

yellow
scarlet

white
red .

white

cone
cone
cone
long
long
m'dium long
long
long
half long .

.

half long
cone
long

^ o

tons.

3.45

cone 4 . 55
cone 3.95

4.10
3.65
3.65
4.40

2.35
2.75
2.10
3.05
2.85
2.20
3.40
2.70
2.80
1.80
2.25
3.15
2.60
.70

3.95

2.05

1.85
2.55
2.90
1.65
2.35
2.05
1.40
1.25
1.85
.75

5.00
5.55
4.35
3.80
5.50
2.65
3.25
4.10
.85

2.70
3.75
2.75

O t4

"5 m

ozs.
i

tons, tons

Average results for

number of years
grown.

? o

11.27i 17.081 7.82 , 15.07

10.98
12.05
11.92
11.40
10.80
10.52

11.43
9.26
7.87
9.06

10.32
8.90
13.29
7.17
9.07
7.38
7.54
8.52
7.75
4.00
8.00

17.15
15.25
18.25
17.45
16.93
14.80

18.75
13.75
12.25
14.15
15.45
14.75
18.75
13.00
13.75
13.50
11.55
13.45
11.50
2.50
11.75

6.08 8.40

8.87
9.45
9 00
7.76

10.54
7.83
6.57
5.98
6.62
13.47

14.55

12.80
14.40
16.80
13.45
11.90
9.35
10.55
2.53

7.78
6.87
6.64
6.11
5.69
6.09

6.41
6.09
4.20
6.77
3.77
3.36
4.27
4.37
3.82
2.63
3.39
4.07
4.59
2.94
5.78

4.20

3.46
3.45
3.76
3.18
2.67
3.22
1.96
2.29
1.48
1.78

15.11
14.50
13.82
13.40
12.65
12.49

12.84
11.69
10.28
10.40
10.22
8.28

12 25
8.21
8.93
7.97
7.83
7.85
8.28
7.26
7.20

6.93

8.63
8.90
9.001

8.711
9.25
7.521
6.401

6.411
5.63
11.97

16.65' 24.30
17.43 21.45
13.95 21.28
10.96' 19.15
13..53

11.03
8 66

10 34
4.64

9.58
10.13
10.80

20.50
18.40
14.15
15.35
8.70

5.75 I 16.86
6.18

I
17.34

4.68
4.68
7.52
2.93
3.58
3.95
1.38

I

I

17.281 2.70
16.15 3.75
13.50 2.75

13.90
12.35
14.77
10.33
9.17

10.61
5.95

9.58
10.13
10.80

250
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Carrots—Different Distances Between the Drills.

The seed was sown on May 2nd, and the plants when about two inches high were
thinned to a distance of ten inches apart.
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was sent out with four varieties of mangels in a comparative test over Ontario in connec-

tion with the system of cooperative experimental work, and in the average of fifteen

successfully conducted experiments over Ontario during the past season, it gave a smaller

yield of roots per acre than either of the long, medium, or Globe varieties of mangels.

It surpassed the Globe variety, however, in 1894.

Parsnips—Comparative Test of 4 Varieties.

Four varieties were obtained during the present year and grown side by side in our

experimental grounds to find out which variety would be likely to give the best yield, and
also to obtain a comparison between the yield of parsnips and that of other roots, when
grown under similar conditions. The remarks regarding the soil, conditions, etc., are

omitted at this time, as the conditions were similar to those for sugar beets.
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Test of 131 Varieties of Corn for Silage Fodder or Grain.



59 Victoria. Sessional Papers (No. 18). A. 1896

List of 131 Varieties of Corn for Silage Fodder or Grain.—Continued.
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Test of 131 Varieties of Corn for Silage Fodder or Grain.—Continued.

Varieties.

Gro-wn for one year

;

Kinds of com.

107 Mexican June
108 Sale Mammoth
109 Primitive
ilO Golden Row
111 Old Cabin Home
112 Dungan's White Prolific

113 Montgomery Golden King
114 Riley's Yellow Dent
115 Connecticut Giant Golden
116 Pride of Columbia
117 Conqueror
118 Indian White Flour Corn

(white cob)
119 Great Western
120 Maumee Valley Yellow D»nt.
121 Indian White Flour Corn

(red cob)
122 Langworth
123 Golden Dew Drop
124 Golden Prolific

125 Dakota Sweet
126 Hathaway 's Yellow Dent
127 Terrebonne
128 Wisconsin Y'ellow Dent
129 Indian Blue
130 McColl
131 Will's Jehu 70-Day

Sweet
Yellow Flint
Yellow Dent
White Dent..

Yellow Dent

White Flint
Yellow Dent

White Flint..
Yellow Dent

Average results for 1S95.

^ o

White Flint
White Dent
Yellow Flint ....

Yellow Dent
! Sweet
Yellow Dent
White Flint
Yellow Dent
Variegated Flint.
Black Flint
Y'ellow Flint ....

Late ,Milk
Milk
Dough
Milk
Late Milk
Dough

Ripe
Firm Dough
Late Milk

Firm Dough
Ripe
Firm Dough

Ripe
Firm Dough

IRipe

m
C
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Rural Thoroughbred White Flint. The third variety on the list in average yield per

acre is the Rural Thoroughbred "White Flint. This is also a late variety, the grain only

reaching the milk stage by the middle of September in the average of five years' experi-

ments. It is, however, a corn quite extensively grown in some of the sections of Ontario
;

and on light, warm, dry soils, it has frequently given very satisfactory results.

Cloud's Early Yellow. Among the heaviest yielding varieties of those tested for five

years, Cloud's Early Yellow has given the best all-round satisfaction, as it is the earliest

of all the heavy varieties, and it produces a large amount of ears per acre. In average
yield of ears per acre, the Cloud's Early Yellow has been surpassed by only three other

varieties, which are the Mammoth Cuban, "Wisconsin Earliest White Dent, and Comp-
ton's Early. It is a yellow dent variety and grows to a good average height, being some-
what taller than the Thoroughbred White Flint. In the co-operative experiments over

Ontario, during the past season, Cloud's Early Yellow and the Rural Thoroughbred were
two among the six varieties distributed ; and Cloud's Early Yellow gave about three-

quarters of a ton per acre more than the Rural Thoroughbred "White Flint. There was
also four-fifths of a ton of ears per acre more from Cloud's Early Yellow than from the

Rural Thoroughbred White Flint variety.

Mammoth Cuban. For the central part of Ontario, the Mammoth Cuban is one
of the best varieties according to the results of our experimental work. It produced nearly

as much as the Mammoth Southern Sweet variety, and is much earlier. In yield of ears

per acre, the Mammoth Cuban is surpassed by only one other variety among the fifty-

three grown for five years.

Improved Learning, The Improved Learning variety is one which comes in the same
class as the Mammoth Cuban ; but the Mammoth Cuban has given better all-round

satisfaction than the Improved Leaming, as it has produced a greater quantity of ears per

acre, and has also given a little higher total weight of green crop. In ripening, the Im-
proved Leaming and the Mammoth Cuban are very similar. In the co-operative experi-

ments over Ontario during the past year, the Mammoth Cuban gave an average of about
three-quarters of a ton per acre of total weight more than the Improved Leaming, and it

also gave an average of half a ton of ears per acre more than this variety.

Salzer's North Dakota. Of the early maturing varieties, Salzer's North Dakota has

given us the best all-round satisfaction among the varieties tested for five years. It is a

beautiful white flint corn, which is well suited for the central and does well in many of

the northern parts of Ontario. It nearly always ripens well at Guelph. In the average

of five years' experiments, it has produced nearly seventeen tons of green crop per acre.

The Salzex's North Dakota is suitable for the silo, for dry fodder, or for the production

of grain. It was one of the six varieties sent out over Ontario in the co-operative experi-

ment s of 1895, and in the average of twenty-nine experiments it produced the largest

number of good ears and the smallest number of poor ears of the six varieties under test.

Compton's Early. The Compton's Early variety of corn has been grown over Ontario

for a number of years, and is now fairly well known. It is a good variety, but in the

southern and central parts of Ontario it does not produce a sufficient quantity of total

green crop per acre as compared with a number of the other varieties. It is specially

adapted to the production of grain, and, in the northern part of Ontario, is suitable for

silage and fodder. It was also one of the varieties used in the co-operative experiments

in 1895, and we found that it was surpassed in total green crop per acre, in yield of ears

per acre, and in number of well developed ears by Salzer's North Dakota, which is also an
early variety.

Fodder Corn—Different Distances Between Drills and Between Plants in the
Drill.

This experiment was conducted for three years in succession previous to 1895. It

consisted in planting a late, a medium, and an early variety of corn in drills, thirty, thirty-

six, and forty-two inches apart, and leaving the plants at a distance of four, eight, and
twelve inches in the drill. The crop was put in in triplicate in the spring of 1895, but,

owing to a lack of complete germination of the seed, the results of the experiment are not
given for this season.

256

I
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Fodder Corn—Seed Selected from Different Parts op the Ear.

An experiment was conducted in 1894 and in 1895 by planting grain taken from the

small end, the middle and the large end of the ear, and also from the whole ear. The
grain used for this experiment was grown in the experimental plots in 1894. The corn

was planted in hills 36.9 inches apart both ways, and four plants were allowed to remain

in each hill. The conditions of soil, manuring, cultivation, etc., were similar to those for

the variety tests. The corn was all cut on the same day and weighed immediately upon
being cut. The ears were then husked and weighed immediately after being husked.
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Fodder Corn" Planted at DiFFEREifT Depths.

In the spring of 1895 Cloud's Early Yellow and the High Mixed varieties of com
Mere each planted one, two and three inches deep. The experiment was conducted in

duplicate. An exact number of grains was planted in every instance, and no thinning of

the plants took place. The conditions as to character of soil, the method of cultivation,

etc., were exactly the same for this experiment as for the variety tests. Planting took

place on June 1st, and the corn was cut about the middle of September, at which time it

was weighed and also husked ; and the ears were weighed immediately after being husked.

Depths of planting.

1-inch deep..
2^inches deep
Sjnches deep

Yield of whole crop
per acre (green).

tons.

18.9
20.3
20.0

As this is the first year that this experiment has been made, no definite conclusions

can be drawn, but the experiment tetds to show that corn planted at a depth of two inches

will give better results than that planted at one inch or three inches. The season and soil,

however, will have much to do in determining the comparative advantage on the three

depths of planting.

Millet—Comparative Test of 20 Varieties.

Varieties.

Average
height,
1895.

Yield of crop per acre
when first cut.

1895.

Average for

number of

years grown.

Gro"wn for four years

German or Golden.
Salzer's Dakota . .

.

Golden Wonder . .

.

East India Pearl. .

.

Common
White French
Red French
Broom Corn

Gro"wn for three years :

Hungarian Grass

Gro-wn for two years :

Magic
Canadian .

California .

.

Hog Millet
Russian . ,

,

Grow^n for one year

Holy Terror Gold Mine
Japanese (cross gallis) .

.

" -f (Millicum)
" "^ (Italicum) .

.

C&nary
Manitoba

31
34
30
24
28|

28i
22i
25*

26

tons.

12.40
10.36
12.04
8.64
6.12
5.68
4.70
4.20

6. 28

27i
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Eight varieties of millet have been grown in the experimental department for four

years in succession. Besides those grown for that length of time, one variety has Vjeen

grown for three years, five for two years, and six for one year. The twenty varieties of

millet were grown in duplicate ; the seed of one set was sown on June 5th, and the seed

of the duplicate test on June 10th. The plots were each one hundred and sixtieth of an

acre in size in both sets of this experiment. The seed was sown broadcast at the rate of

forty pounds per acre. "We cut the crop just after it came into head, and weighed the

product at once. The yields per acre have been estimated from the actual yields of the

plots.

The yields per acre in 1895 were very good, the largest being upwards of twelve

tons of green fodder per acre.

German or Golden. The German or Golden millet now occupies the highest place

in yield of crop per acre among the eight varieties of millet that have been grown for

four years in succession. Owing to its large yield during the present year the average

has been considerably increased. Up to the present time the Salzer's Dakota has occu-

pied first place in point of yield.

Salzer's Dakota. The Salzer's Uikota millet did not do quite as well in 1895 as

in the previous years. The plants were not so vigorous. The seed of the Salzer's Dakota
obtained in 1892 was very excellent, and produced a crop which we find it very diffi-

cult to surpass. We have a few ounces of the seed still on hand, and we are now trying

to increase the quantity by careful growing. In the co-operative experiments over

Ontario the Salzer's Dakota, Common, Golden Wonder and Hungarian Grass were dis-

tributed in 1895. The average results show that the Salzer's Dakota gave the largest

yield over Ontario. This variety has now occupied first place in the co-operative experi-

ments for four years in succession.

Sugar Oane, Broom Corn, Kaffir Corn, etc.

Twelve varieties of Sugar Oane, Broom Corn, Kaffir Corn, etc., were grown in the

Experimental Department during the past year. Ten of these varieties were also grown
in 1894. They were planted on plots one-hundredth of an acre in size on the 8th of June
in drills five links apart, ia much the same way as corn is often sown.

Varieties.
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Mixed Grains Grown for Fodder.

The interest in fodder crops is growing year by year, as the dairy and other industries

which require an increased amount of animal food, are more largely developed in this

Province. During the past four years we have sown oats, peas, barley and spring wheat
separately and in various combinations, in order to find out which crop would be the

most suitable for producing a large amount of valuable food to be used as green fodder

or for hay. The experiment has been carried on in duplicate during each of the four

years. The grains each year were sown separately and in various combinations, with
two and three kinds of grains in each combination, and also in a mixture of all four

kinds together. This would make in all fifteen plots in each set, or thirty plots in the

duplicate experiments. The plots were each one-hundredth of an acre in size, and the
seed was sown on April 26th. The land grew a crop of peas in 1894, and has not been
manured for at least six years. The following table gives the average results of the

grain grown singly and in the various combinations, as indicated in the table

:

Yield per acre of green
I crops grown separately.

Crops.

1894. 1895.
Average
2 years.

Yield per acre of green crop grown in
mixtures.

1892. 1893. 1894. 1895.
Average
4 years.

1. Peas and Oats
2. Barley and Peas
3. Barlej', Peas and Oats
4. Barley and Oats
5. Peas, Wheat and Oats
6. Barley, Peas, Wheat and Oats
7. Wheat and Oats
8. Barley, Wheat and Oats
9. Peas and Wheat

10. Barley, Peas and Wheat
11. Wheat and Barlev

tons.

8.02

6.77
7.19

6.79
6.73

6.43
6.10

5.91
6.08
.5.90

4.85

tons.

7.92
7.68
7.18

5.93
6.43
6.24

4.81

5.10
6.56

6.26

4.57

tons.

7.97
7.23
7.19

6.36

6.58

6.34
5.46

5.51
6.32

6.08

4.71

tons.

10,95
8.50

9.95

7.08

8.20
9 85
7.58
8.60

7.95
7.45

6.15

tons.

6.01

5.93
5.30
6.12
6.94

4.01

.5.28

4.77
4.48

3.98
4.81

tons.

8.14

7.25
7.25

7.29
6.46

6.43
6.64
6.36

5,89
6.21

5.20

tons.

6 91
6.85
5.45

6 63
5.28
5.14

5.48
5.20
5.64

0.17

4.65

tons.

8.00
7.13
6.99
6 78
6 72
6.36
6.35
6.23
5.99
5.70
5.20

The peas and oats have given the largest yield of green crop per acre in the average

of four years. Not only does this combination make a good crop in regard to yield per

acre, but it also produces a fodder of excellent quality, as the oats furnish an abundance
of carbohydrates, and the peas a good quantity of albuminoids, thus forming a well-

balanced ration. It will be noticed that peas are in the three highest yielding mixtures,

and that wheat is in all mixtures which gave the poorest yield of green crop.

Peas and Oats Sown in Different Quantities for Fodder.
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This experiment was conducted in duplicate plots in 1895, and has now been
carried on for four years in succession. Different portions of peas and oats have been
mixed together in such a way that some valuable information should be gleaned in
regard to the best combinations for fodder purposes. The seeding in 1895 of one set
took place on April 27th, and of the other set on May 8th. The seed was sown broad-
cast in every instance.

It will be noticed that the largest yield per acre for four years has been produced
by sowing one bushel of oats and three bushels of peas combined. This mixture how-
ever, is apt to lodge very badly, and we find that, all things taken into account two
bushels of oats and one of peas, or one and a half bushels of oats and one of peas
mixed, is a very good combination for a crop which will yield well, usually lodcre but
little, and form a good quality of feed, and it forms a good combination of carbonaceous
and leguminous plants.

Sunflowers—Comparative Test of 7 Varieties.

In 1895 seven varieties of sunflower seed were obtained from different seedsmeii
most of them from the United States. The seed was planted in rows twenty-five inches
apart on June 8th. The land was cultivated similar to that on which the corn was
planted. The varieties were cut on the same day, and the results given were as follows •

Varieties.

Gro"wn for two years

:

1. Helianthus Globosus
2. Texas Silver Queen
3. Black Giant
4. Mammoth Russian Giant.
5. Common
6. Double California

G-rown for one year

:

7. SUver and Gold

* u • ut Yield of heads perAverage height.
.

^"

1895.
Average
2 years.

1895.
Average
2 years.

inches. .
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purposes. They were carefully judged by six judges acting independently of one another.

The nctes taken were carefully summarized and are given in column four of the t.able

below. The feed from each variety was also taken to the stables and fed to the dairy

cows to find out which ones was most relished by the animals.

Varieties.
Average

height of crop.

Rape
Yellow Soy Beans .

Egyptian Peas
Grass Pea
Prussian Blue Peas
Tares or Vetches .

.

Crimson Clover. . ..

Horse-beans

inches.

17.0
2J.8
16.8
38.9
46.0
29.0
14.0
27.0

Average yield

per acre.

tons.

17.06
11.26
10.91
10.43
10.36
10.16
7.58
7.38

General appear-
ance as a

valuab'e crop for
fodder purposes.

l=most.
10=least.

Relished by
cattle when fed
in the stable.

l^m^st.
10=least.

1

3

10
2

3
2

1

9

It will be observed that the rape gave the largest amount of green crop per acre,

yielding nearly twice as much as any of the other varieties. Thfi rape was also eaten

very readily by the animals in the stable. The Egyptian Peas and Horse-beans appeared

to be relished by the animals the least of any of the varieties in the experiment.

IIape—Comparative Test of 7 Varieties.

For two years we have grown a few varieties of rape on a small scale in our trial

grounds. The seed of these varieties were kindly furnished by the Steele-Briggs Seed

Co., Toronto. In each of the two years in which this experiment has been conducted,

one row of each variety two rods in length, was sown.
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Rape—Oomparative Test of 2 Varieties.

The Dw^arf Essex Rape is one which is used almost entirely for cultivation in Ontario,

and in the Northern States. The Victoria variety was recommended very highly indeed

by one of the American seedsmen as being a variety much superior to the Dwarf Essex.

We sowed some of the seed of each of those vai-ieties in duplicate plots the past year.

Each of the plots was one-hundredth of an acre in size.

Varieties.

Dwarf Essex
Victoria

Yield of green
crop per acre.

tons.

15.15
14.55

The growth of the two varieties was quite similar throughout, although the Victoria

seemed to be, if anything, a little taller. In average yield per acre, however, the Dwarf
Essex has produced three-fifths of a ton per acre more than this new variety known as

the Victoria.

Rape—Selection of Seed.

An experiment was conducted during the past year, in which a selection of rape seed

was made from what might be considered an average sample of the seed on the market.

The selection was large and plump seed, medium sized seed, and small seed. The
medium seed, however, was sound and whole, the large seed was carefully hand-picked

and was choice in plumpness, etc. The experiment was conducted in duplicate. Exactly

the same number of seeds was used for each experiment. Each plot consisted of one

row. four rods in length. The following table gives the results of the experiments :

Selections.

Lar^e and plump seed
Medium-sized seed .

.

Small sound seed

Yield cf green
crop per acre.

tons.

13.13
9.23
3.28

The large and plump seed shows a marked increase over the other selections in

average yield of green crop per acre, as it produces about one-half as much again as the

medium-sized seed, and over four times as much as was produced from seed of small size.

Rape—Thinning Plants to Different Distances in the Drills.

An experiment was conducted in 1895, in which the rape plants when about two
inches in height, were thinned to difierent distances in the drills, the distances being, two,

four, eight and twelve inches. The experiment was conducted on plots one-hundredth of

an acre in size, and the test was made in duplicate.

Distance between the plant* in the row.
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It will be remembered that even the thinning to two inches apart is not at all close

in comparison with the way rape is usually sown. There is the largest average yield

from the plots which contain the plants closest together, and the smallest yield from the

plots that contain the plants which are thinned to the greatest distance apart. The
widest distance between the plants, however, gives an opportunity for the individual

plants to become well developed, and a very fine crop is realized. We believe from what
we have seen in connection with different experiments in rape growing, that the tendency

throughout many parts of the Province is to sow the seed too thickly. About one pound
per acre has given excellent results in our experimental department.

Rape—Methods of Cultivation.

An experiment was conducted with rape in 1895 by sowing the seed broadcast, by

sowing it in rows on the flat and cultivating between the rows ; by sowing in rows on

light ridges, and cultivating between the rows ; by sowing in rows on light ridges and
sub-soiling the ground at the time of seeding and afterwards cultivating the ground

between the rows. The land upon which this experiment was conducted was an average

clay loam which had been manured in the spring of 1893, at the rate of twenty tons of

farmyard manure per acre, and had produced a crop of winter wheat in 1894. The rows

were four rods in length, and twenty-six and two-fifth inches apart. The seeding took

place on June 24th. The crop was weighed immediately on being cut. The yields per

acre have been estimated from the actual results of the plots.

Yield of green crop per acre.

Sown broadcast
Sown in rows on the flat and cultivated ...

Sown in rows on lig-ht ridges and cultivated

Sown in rows on light ridges and sub-soiled at time of

seeding

5.3 tons.

5.7 "
5.5 "

6,7 "

It will be noticed that the plots which were sub-soiled give the largest average yield

of green crop per acre. The yield of rapa was light in every instance owing to the very

dry weather. The lightest yield was produced from the broadcast sowing.

Pumpkins and Squashes—Comparative tests of 9 Varieties.

Nine varieties of pumpkins and squashes were planted in the experimental depai't-

ment on May 25th. There were two hills of each variety. Oae hill was well manured
and the other was left without any special manuring. In the well manured hills, only

one-half were allowed to grow, while in the unmanured hills three plants were allowed to

remain in each hill. As the weather was very dry, the hills were all watered three or

Varieties.

Yield of pump-
kins and

squashes from
plants unman-

ured.

King of the Mammoths Pumpkin
Rennie's Yellow Mammoth riquash

Thorp's Mammoth Pumpkin
Mammoth Tours Pumpkin
Mamuioth Bright Red Etampes Pumpkin .

Rennie's Green Mammoth Squash
Buckbee's New Sandwich Island Pumpkin.
Large Cheese Pumpkin
Centennial Field Pumpkin
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Yield from one
vine of each
variety well
manured.

lbs.

618.0
.552

S87.5
358.0
282.0
253
200.0

122.5
82.5
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four times with water from an adjacent stream. The vines were not cut back, nor were

the plants fed in any way except by the manuring they received.

King of the Mammoth, which was obtained from the States, gave the largest yield.

Upon the one vine which was well manured, there were twelve well-developed pumpkins

;

and upon the one vine of the Rennie's Yellow Mammoth squash, there were also nine

well-developed specimens. The product of these two vines was shown at the Central

Exhibition held in Guelph last autumn.

Glovers—Comparative Test of 9 Varieties.

In the spring of 1894, nine varieties of clover were sown in the experimental depart -

ment. Barley was sown at the rate of one bushel per acre along with the clover. The

seeding took place on May 12th, 1894. No protection was afforded the plots during the

past winter. Two crops of clover were produced by some of the varieties during the pre

sent year. The following table gives the results for 1895 :

Varieties.

Uniformity of

the crop over
the land.

Average height
of plants.

Yield of freshly cut crop per acre

First cutting
July 4th.

Second cutting,
October 22nd:

Bokhara or Sweet Clover
Lucerne or Alfalfa

Alsike
Saufoin
Long Red Rawdon
Yellow Trefoil

Mammoth Red
Common Red
Perennial Red

good

medium
good . . .

medium
medium
medium

32
12
9

14
10
7

10
12
11

tons.

9.44
2.40
2.88
2 32
1.84

1.76
1.24
1.20
.92

.08

.96

.00

.00

.24

.00

.24

.24

.12

It will be observed from the ahov-e tible thac six out of the nine varieties of clover

gave a second crop. This, however, was very light in th'5 case of most of the varieties.

Bokhara, or Sweet Clover, produced the largest average yield of freshly cut clover per

acre. Tnis, however, is a very coarse plant and the hay It not relished by animals. It is

used in some cases as a green manure. The Lucerne, or Alfalfa, stands second in total

yield of crop per acre during the past year. Tne red clovers came through the winter the

poorest of all those mentioned in the foregoing table. The severe frosts in the spring

afft^cted the Lucerne or Alfafa, the most of any of the varieties. Had it not been for the

frosts, the Lucerne would likely have produced thres good-sized cuttings. The crop from
each plot was made into hay and then weighed in the dry condition. It is found very

difficult, however, to get the crops of all of the varieties cured uniformly, and the results

01 the cured hay are therefore not given in the preceding table.

Crimson, or Scarlet Clover

Trifolium Incarnatum.

Inquiries are frequently received from farmers throughout Ontario regarding the

cultivation of Crimson or Scarlet Clover. When we consider that it is so successfully

grown in New Jersey, Delaware, Maryland, and a few of the other American States, and
that by some men of experience it is called the " mortgage lifter," can it be wondered
that our people are anxious to learn about its adaptability to the Province of Ontario ?

As we have had four years' experience with Crimson Clover at our Agricultural College,

it is the purpose of the writer to give in a few words the result of that experience. It

might be well, however, to give first a short description of the plant and mention the uses

to which it is put where most successfully grown.
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Description of the Plant.

Crimson clover is an annual, producing seed and dying within one year after it is

sown. If the seeding takes place in the spring the growth is rapid and the seed is pro-

duced during the same season, after which the plant dies. When sown in July, August

or Septembt-r, the growth is slow, and if the winter is not too severe, the plant lives till

the following year when it completes its growth and ripens its seed. If the crop is pas-

tured in the early spring the plants usually renevy their growth and mature about the

usual time. The blossoms grow to about two inches in length and are of a brilliant crim-

son color, which gives a beautiful appearance to a field of this clover when in full bloom.

The roots grow very rapidly and penetrate quite deeply into the soil even when the seed-

ing is done in the spring of the year.

Crimson clover is one of the leguminous crops, and investigations in this line tell us

that it has the power of making use of the free nitrogen of the atmosphere, being some-

what similar in this respect to peas, beans and common red clover.

Utilization of the Crop.

In those parts of the country where Crimson clover is grown the most successfully,

various uses are made of the crop. In some of the Eastern States it is grown very exten-

sively for green manuring and for the production of hay and seed, and, to a limited extent,

for pasture, soiling, and silage purposes.

The fact that the Crimson clover and other leguminous crops of a similar nature are

able to make use of the free nitrogen of the atmosphere is of great importance, not only

in the enrichment of the soil by the addition of this expensive element of plant food, but

also in the production of animal food of high nutritive qualities, owing to the large

amount of this same element, nitrogen, in its composition. A two-fold use of nearly the

whole of the nitrogen of these leguminous crops may be taken advantage of by first feed-

ing the crops to farm animals and then carefully saving the manure and returning it to

the land for future crops.

Crimson Clover in Ontario.

Experience with Crimson clover in Ontario is still quite limited. During the present

yeaij however, it has been tested for spring sowing pretty generally over the province

through the medium of our Agricultural and Experimental Union. Last spring packages

of seed sufficient to sow one-tenth of an acre each, were sent to one hundred and twenly-

seven leading farmers throughout Ontario. The average results of the co-operative work

go to show that in some sections the Crimson clover did exceedingly well, while in others

it was a failure. The average height of the crop was 11.1 inches and the average yield of

green crop per acre was 4.35 tons.

In four years' trials of sowing Crimson clover in the spring, at the Agricultural College,

we have obtained an average of about ly'^ tons of hay per acre. When the seeding took

place in April, May, or very early in June, the plants bloomed during the same season,

after which they immediately died. Ten and fifteen pounds of seed per acre have pro-

duced about equally good results. The plants have reached an average height of from

twelve to eighteen inches.

Durin» the month of August of the present year, nine kinds of green crops were fed

to cows in the stable, and it was found that rape and Crimson clover were the most pal-

atable. In six determinations made this season, an average of thirty-one pounds of

Crimson clover hay was obtained from the curing of each one hundred pounds of the green

crop that was cut when in bloom.

Crimson clover, common peas, buckwheat, rape and spurry were sown separately

on about two and a half acres of the experimental grounds early in May of the present
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year. With the exception of spurry, the crops grew luxuriantly and were admired by

the thousands of Ontario farmers who visited the College in the month of June. The
crops were all plowed under early in July, and winter wheat is now growing on the

land. Interest will be taken next year in watching the effect on the wheat crop of the

different kinds of manure used.

In the autumn of 1894 about three acres of winter wheat stubble land were sown with

Orirason clover. The germination of the seed was good and the plants had reached a height

of about two inches by the time winter set in. On examining the crop in the spring

we found that only a few of the plants had survived the severe winter weather. It should

be remembered, however, that winter wheat in an adjoining portion of the experimental

grounds was killed during the same season much more extensively than that grown during

any of the five years previous. The plants on a section of the land were allowed to ripen

and the seed was carefully gathered for future growing,^with the object of trying to ascer-

tain if a plant can in time be produced that will be as hardy in Ontario as our winter

wheat is at present. "We invite the co-operation of farmers over the Province in the future

testing of Crimson clover as a winter crop and would be pleased to receive the experience

of any in regard to this plant. It would be a valuable addition to our list of crops if we
could get a legume that could be grown on the land ^between harvest and the time of

planting corn, potatoes, turnips, rape, etc., the following spring.

Grasses—Comparative Test of 21 Varieties.

On May 15th, 1894, thirty-one varieties of grasses were sown in our experimental

plots. During the winter of 1894 ten of these were killed out so badly that the experi-

ment with these varieties was discontinued. Twenty-one varieties came through the

winter fairly well and have made a fairly good growth during the present season, when
we consider the extreme dryness of the summer. The following table gives the particu-

lars in regard to the yields of the different varieties :

Names of varieties of grasses.

Common.

1. Lyme Grass
2. Western Rye Grass
3. Bearded Wheat Grass
4. American Lyme Grass
5. Fringed Brome Grass
6. Soft Brome Grass
7. Awnless Brome Grass
8. Timothy
9. Tall Oat Grass

10. Orchard Grass
11. Meadow Fescue
12. Rhode Island Bent .

13. Red Top
14. Meadow Foxtail
15. Perennial Rye
16. Kentucky Blue
17. Creeping Bent
18. Fine Leaved Sheep's Fescue
19. Yellow Oat
20. Wild Timothy
21. Canadian Blue

Scientific.

Elymus Virginicus
Agropyrum tenerum
Agropyium caninum
Elymus Americanus ....

Bromus ciliatus

Bromus mollis >

.

Bromus inermis
Phleum pratense
Arrhenatheriim avenaceum
Dactylis glomerata
Festuca elatior

Agrostis canina
Agrostis vulgaris
Alopecurus pratensis

Lolium perenne
Poa pratensis
Agrostis stolonifera

Festuca ovina
Avena flavescens

Muhlenbergia glomerata .

Poa campressa

D
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It will be observed that some large yields were obtained from several of the varieties.

Numbers one, two, three, four, five, and twenty are natives of Canada, and were obtained

through the kindness of Mr, S. A. Bedford, Superintendent Experimental Farm, Mani-

toba. The Orchard Grass was very badly aflPected by the frosts in May, or it would

likely have made a much higher record. Further work will be done along this interest-

ing and valuable line of experimental research.

Permanent Pastures.

A considerable amount of experimental work has been devoted to the growing of

grasses and clovers, both singly and in combination. In the spring of 1894, two

mixtures of grasses and clovers for permanent pasture were sown in our experimental

grounds. On one plot, the mixture which was recommended at this place in 1895

was used; and on the second plot^ the mixture which was recommended in 1893 was

sown. These were sown without any other crop during the first season. In 1895,

we were enabled to cut two crops from each mixture. The following table gives the

results of the two mixtures for the past season :

No. 1.

Mixture recommended at 0. A. C. in 1895.
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It will be observed that number two mixture produced a total yield of green crop

of over three tons per acre more than that of number one mixture. There was, how-
ever, less seed sown on number two than on number one. In number one mixture
some of the grasses are small, such as Canadian Blue, Red Top, and Yellow Oat. In
number two the varieties of both grasses and clovers have proven to be quite hardy for

this climate, and are all fairly good yielders. The Meadow Foxtail is perhaps the

lightest yielder, but it is the earliest grass on the list. It will be interesting to watch
the comparative results of these plots in future years.

Sacaline, (Polygonum Sachalinense.)

A great deal has been said and written about this plant by seedsmen in the

United States and by a few of the seedsmen in Ontario. Up to the present time we
know but very little of it in Canada. In the early spring of 1894, 1 wrote to the Agricultural

Experiment Station in Iowa in regard to this plant, and they kindly furnished me
with four roots; these I planted in my garden and watched them very closely. The
plants grew to about eighteen inches in height in 1894. The growth in the spring of

the present year was quite rapid, the plants having reached a height of one foot or more
at the time of the May frosts, when they were frozen to the ground. In three or four

weeks after the frosts, the plants again sent forth new growth, each reaching a height of

about three feet during the summer.

Besides the plants secured in 1894, we obtained some roots and seed during the

spring of the present year. The plants which grew from the roots reached a height of

about two feet, and those from the seeds, a height of from six to ten inches.

Miscellaneous Crops.

Experiments were conducted during the past year in testing four varieties ot pea-
nuts, two varieties of Chicory, one variety of Flax, one of Hemp, one of Gorse, one of

Cufas, one of African Goober, one of Swiss Chard, two of Kohl Rabi, and one of

Upland Rice. Further experiments will be made with a number of these crops, and
the results will be reported from time to time.

Ontario Agricultural Colleoe,
GuELPH, Dec. 31st, 1895.

Respectfully submitted,

C, A. ZAVITZ,
Experimentalist.
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PART XI.

KEPOKT OF

FARM SUPERINTENDENT.

To the President of the Ontario Agricultural College :

Sir,—I have the honor to submit herewith my annual report for the year 1895, and

it affords me no little pleasur*^ to be able to report that notwithstanding the unusually

bad season (which was ushered in by a severe frost on the night of the 13th of May,
followed by a long-continued and severe drouth), we have had a fairly prosperous year.

Our crops were all good, with the exception of clover and fall wheat. These two crops

were so injured that they only yielded about one-third of an average crop. Owing to the

specially favorable weather in the early part of the season, the clover was coming into

bloom when the frost cut it off as though it had been mowed, the heavier places suffering

most. After the frost the frozen clover formed a thick, heavy mulch which prevented the

air from reaching the roots and lower parts of the stem, which soon began to turn yellow.

On noticing this, we horse-raked about twenty acres and found that it had a very bene-

ficial effect.

"We had intended to pasture number nine field (twenty acres), which was an old

meadow, mostly timothy, but after the frost, number eleven (twenty-five acres) was
pastured instead. We had nearly two tons per acre of good timothy hay from number
nine, while the rest of our meadow, which was clover, yielded only about half a ton per

acre.

Of grains, we have been growing only those varieties which have proved to be the

best in the experimental department. In the beginning of March a price list is issued,

which is sent to any farmer who applies for seed grain.

Fall Wheat.

Our fall wheat was sown on field number twenty -one, on Lucerne clover sod from
which one crop was cut. The second crop was allowed to grow up and was plowed under,

and the land was thoroughly tilled before sowing. The wheat grew nicely till the May
frost, which injured it very considerably, so that with the drouth following (which was
specially disastrous to this field, owing to its high position and gravelly nature) the crop

yielded only about ten bushels per acre. Three varieties were grown, viz., Dawson's
Golden Chaff, Early Genesee Giant, and American Bronze. The two first named varieties

yielded the best returns ; so, profiting from last year's experience, we have sowed only

these two varieties this year.



5S Victoria, Sessional Papers (iNo. 1 8). A. 1896

Spring Wheat.

Field number fourteen, which had been ' in roots the previous season, was sown on

April 18th to 20th with three varieties of spring wheat, viz., Herison Bearded,

Pringle's Champion, and Haynes' Blue Stem. The two former varieties were harvested

on August 3rd to 5th and were a good crop ; but, owing to the fact that we have not

finished threshing yet, the yield cannot be accurately given.

The Blue Stem is a late variety, not being ready to cut until August 13th ; and,

by this time fully one-half of it was broken down from the work of the Hessian fly in the

lower joint, so that we have discarded it from our list for next year. We intend to sow

only the Herison Bearded and Pringle's Champion.

Oats.

Two varieties of oats were grown, viz., the Siberian and the Poland White. The
former is a superior oat both for quality and yield. They were sown on April 17th

and 18th, were harvested on August Sth to 12th, and will yield fully seventy five

bushels per acre. The Poland White is an earlier oat, with shorter straw, and is not

quite so productive. This variety was sown on 20th to 22nd of April, and harvested

July 30th to August 1st.

Barley.

The Mandscheuri is so much more productive than*any other variety, that we sowed

no other this season. It was sown April 23rd, and harvested July 24th to 26th ; and,

although it is not yet threshed, we estimate the yield this year at about forty-five bushels

per acre

Peas.

In peas, the Prussian Blue has been the leading variety grown on the farm for

several years. It is a vigorous grower and an abundant yielder. This year ,we have had

an enormous crop which will yield not less than thirty-five bushels per acre. It was sown

on April 24th and 25th and harvested on August 13th.

Corn.

Thirty-five acres were sown on 22nd to 26th of May, with four varieties

of corn for ensilage, viz., Wisconsin Early White Dent, Mammoth Cuban, High

Mixed, and Leaming. The two first named varieties were most satisfactory
,
giving a fairly

good yield of well eared and well matured corn, nearly one-third of the total weight of

ensilage from these varieties being ears. Cattle fed on such ensilage require very little

grain. On the 15th of September we had several degrees of frost, which injured the

corn somewhat, especially in the lower portions of the field. On the 16th we com-

menced cutting and finished on October 22nd, filling both silos. We put 250 tons into

the dairy silo and 200 tons into the farm silo.

We sow our corn with the ordinary grain drill, stopping all the tubes but two, and

thus leaving the rows forty-two inches apart. We sow about twelve pounds of seed per

acre, as we find that thin seeding gives better ensilage. When the crop is comparatively

thin we get a larger percentage of ears and the leaves on the lower portion of stalk remain

green until cut.

Millet.

Seeing that hay would be a short crop owing to the May frost and the subsequent

dry weather,we sowed millet on four acres of new land intended for rape, and also on

four acres in the orchard. It was sown on July 4th and 5th, and cut on September

23rd to 25th, and it yielded ahnnt two tons p^r acrp of excellent hay.
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Rape.

Five acres of rape were sown on the 21 at of June, in drills twenty-five inches

apart. We kept it thoroughly cultivated during the summer, and we had an abundant

crop. About the 1st of September we commenced feeding ; and up to November 1st it

was fed to cattle, sheep, and pigs ; after that date, only to the sheep. Instead of

pasturing it, we cut and hauled it to the pasture field. We find that in that way there

is less waste, and we know exactly how much we are feeding. About the 15th of

November what remained of it was cut and piled up in large windrows from which it

was fed right along until the middle of December.

Field Eoots.

Field number one, containing twenty acres of clover sod, was plowed early in the fall

of 1894. The land was then thoroughly cultivated, and about twenty loads per acre of

barn-yard manure were spread on the surface late in the fall, and allowed to remain until

spring, when it was plowed under, quite shallow, harrowed, cultivated with the spring-

toothed cultivator, and again harrowed before drilling. Six acres of Yellow Intermediate

and Mammoth Long Red mangels and two acres of Red Top Sugar beets were sown on

April 26th and 27th in drills thirty inches apart, using a double mould-board plow

and marker, and taking pains to have the drills as straight and even in width as

possible, in order to facilitate the after cultivation. The seed germinated nicely, but

was cut off with the frost on the 13th of AJ ay, so we were obliged to split the drills

and lesow them. The roots were harvested October 16th and 17th and yielded an

average of 600 bushels per acre.

Turnips.

Five acres of the same field were sown on June 20th and 21st with the following

varieties of Swede turnips, viz., Rennie's Prize, Bronze Top and Carter's Elephant.

The yield of all three was about the same, averaging 600 bushels per acre, but the first

two were of a better quality. The turnips were harvested on October 31st to

November 2nd.

Potatoes.

Seven acres of potatoes were grown in the same field of the following varieties, viz.,

Burpee's Extra Early, Rose of Erin, Crown Jewel, Rural New Yorker, Empire State, and
Pearl of Savoy. They were planted May 18th to the 22nd in drills thirty inches

apart, with the sets one foot apart in the drill, the seed having been cut to two or

three eyes per set. We planted them about five inches df ep and covered with a double
mould- board plow. In about ten days the drills were harrowed down and cultivated with
Breed's weeder, which, together with the sulky cultivator, was kept constantly going
among the corn, roots, potatoes, and rape. Neither the potatoes nor any of the hoed
crops were hilled. They were all cultivated on the flat.

When harvesting we hauled the turnips and mangels directly to the cellar as they
were pulled and topped. The potatoes were pitted in the field, covered lightly, and left

there for ten days, when they were removed to the cellar, except those intended for seed,

which were pitted in the orchard.

Twelve acres of fall wheat were sown on August 26th in field number five,

from which a crop of peas had been taken. The land was cultivated with the spring-

toothed cultivator as soon as the peas were off, then cultivated with the broadshare
cultivator ; and, as » e only had a limited quantity of manure, it was applied to the
higher portions of the field and plowed under lightly. It was then harrowed and sown
with Dawson's Golden Chafi and early Genesee Giant, six acres of each. Grass seed was
sown at the same time—three pounds red clover, three pounds Alsike, and four pounds
timothy per acre. An additional five pounds per acre of red clover will be sown in the
spring.

18 A.c. 273
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Cultivation of the Soil.

In the preparation of a seed bed for spring grain, the following system is carried out

with very little variation : The land, which has been put in a very thorough state of

cultivation the previous fall, is first harrowed, for two reasons ; first, to make the wet
spots dry out better, and, in the second place, to break and pulverize the dry crust which
foims all over the drier portions. We follow the harrows with the spring-toothed culti-

vator, stirring the ground to a depth of three or four inches. After the cultivator comes
another team, with the harrows ; then the drill, after which we finish off with another

stroke of the harrows. This work was all done with six teams, including the travelling

dairy team and the two cart horses. We started on the 17th and finished on the 25th
of April, having sown something over one hundred acres. The stones were gathered and
the land rolled afterwards.

Fall Cultivation. Soon after haying, three teams were started plowing sod. About
1 10 acres were plowed. Half of this was rather dirty, with Canada thistle and other

weeds ; so, in order to get it thoroughly cleaned the harrows and cultivator were kept

going until some of it was cultivated ten or twelve times, mostly with the broadshare

cultivator, so that every plant was kept cut off, and every foul seed germinated and was
destroyed. This land will be sown in the spring, without plowing. From the culti-

vation it has received, together with the action of the atmosphere in fall, and the

snow and frost in winter there should be a large amount of plant food available

for the crop of next year. That portion of the pea stubble, not sown with fall wheat,

was first cultivated with a spring-toothed cultivator. Then, instead of plowing we
loosened the soil to a depth of six inches with a two-horse grubber. During the fall the

land was cultivated twice, with a broadshare cultivator, to kill any weeds that might
show themselves.

The corn and root ground was plowed lightly in the fall, in order to bury the roots

of the former, and tops of the latter. Were it not for these obstructions, it would be

advisable to use the two-horse grubber, instead of plowing under the soil that is in the

best possible condition for the following crop.

The stones were then gathered off" all the cultivated land, which meant weeks of labor

for men and teams, student labor being employed largely for this work. The land is now
in good condition for spring seeding.

All the fall wheat, spring wheat, oat, and barley crop, over ninety acres, was seeded

with the following mixtures : seven pounds red clover, three pounds of alsike, and

four pounds of timothy ; and, notwithstanding the severe frost in May, and the subse-

quent drouth, we have a splendid catch on both high and low land.

To insure a catch the essential points were strictly adhered to, viz, : thorough pre-

paration of the seed-bed, sowing the seed in front of the drill tubes, which insure the

distribution of the seed between the rows of grain—a very important point. The grain

should not be sown too thick. We sow less than one and one-half bushel per acre, of

wheat, oats, and barley, and then, as a finishing touch, we go over the fields after harvest,

before the stubble is horse-raked, and sow a little seed on such spots as appear to need it.

The late summer and early fall rains cause this seed to germinate, and it grows very

rapidly. If this system is strictly followed out, it will be almost sure to give a good

crop of clover.

Cleaning the Land. In order to rid the farm of Canada thistles and other noxious

weeds, nearly all the cross-fences (which were badly out of repair) have been removed and

the land plowed and cultivated.

Besides removing what had been a breeding place for weeds, and at tho same time

facilitating cultivation, by giving us larger fields and long rounds, it is a decided improve-

ment in landscape appearance. The farm, instead of being cut up into twenty fields as

formerly, is now divided into five sections ; three of these contain about ninety acres, each

under cultivation, and the other two, fifty-five and forty acres respectively. These last
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two will be cultivated as one in the four year's rotation which is bein^ pursued, viz.: first

and second years, meadows and pasture ; third year, peas and hoed crops, including corn,

field roots and potatoes ; fourth year, grains—wheat, oats, and barley, seeded down again

with grass seed, principally clover.

Four of these sections contain a few acres of woodland each, which will be valuable

as a resort for the cattle during the warm weather. It will be arranged to fence off

what will be required for pasture, convenient to the woods, using a portable fence which

is easily removed.

Fencing.

We have now constructed about four miles of boundary fence, including the com-

pletion of what was erected last year. The fence adopted is of the following design :

I append a description of the fence which accords very closely with my ideal of a

farm fence, being cheap, durable, safe, and effective. It will turn sheep or hogs, as well

as cattle. Round six-inch posts are set in the ground twenty feet apart. Owing to the

rolling nature of this farm, twenty feet is about the proper distance ; on a level, flat farm,

they might be set much farther apart, which would materially reduce the cost of the fence.

Seven strands of twisted, number twelve wire and stretched on the posts, six plain and one

barbed wire being used, spaced as follows, starting at the bottom : 6,6,6,8,8,9, inches.

Cross sections, or stay wires cut to the proper length, are then put on two and one-half

feet apart, these are put on very securely with a hook made for the purpose. One man
stays about twenty rods per day. These stay wires stitfiu the fence and prevent the

horizontal wires from spreading apart, so as that it will turn sheep or hogs, as well as

cattle, or, if desired, it can be made to turn even poultry. The cost of the fence is as

follows : posts nine cents per rod ; horizontal wire twenty-two cents ; cross sections seven

cents ; and labor, including digging holes, setting posts, putting on cross sections, etc.,

eighteen cents. Total cost, fitty-six cents per rod.

A very convenient and durable portable fence, invented by one of our graduates,

A. H. Christian, BS.A., has been tested on the farm with satisfactory results.

til jv- ^
'»*iy yt-y K.y y.^'T* "^

It is built in sections, twelve feet Ions', and nearly four feet high (more or les

desired). Each section contains about nineteen feet of lumber and four pounds of wire
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Each section consists of two head pieces one and one-half by three inches and four feet

three inches long ; and four horizontal pieces, one by three inches, and twelve feet long.

The common cable number twelve twisted fence wire is used throughout, including the

cross sections and braces.

Construction. The side pieces are nailed to the head pieces and project beyond them

four inches, to form the connection, the two bottom pieces are eight inches from the

bottom end of the heads ; the upper pieces are twelve inches from the top of

the heads and on opposite sides. This forms the frame-work of each section.

The wires are then stretched, being secured by passing the wire through a three-

-eighth inch hole in the heads and driving a wooden peg in beside the wire. This

holds them secure, while the ends may be turned down and fastened with a staple. The
tirst wire is four inches above the bottom end of the heads, the second is twelve inches

above the first, the third six inches above the second, the fourth seven inches above the

third, and the fifth or top wire is eight inches above the upper wooden bar of the frame.

The top wire is barbed. The cross sections are then put on, the ends being twisted around

the wires with a hook for the purpose, the same as in the stationary fence mentioned

above. The side pieces of the frame are then nailed together in the centre to hold them

tight and secure.

Setting and securing the hurdles. The hurdles (or sections) are held in place by

wire braces and pegs driven into the ground, as illustrated in the cut. These wire braces

are four feet eight inches long, and fastened to the upper end of each head by a staple on

the inside edge of the head. The pegs are made of hardwood sixteen inches long and

one and one quarter by two inches thick, the wire being secured to them by boring a

quarter-inch hole through, near the top of tha peg, passing the end of the wire through

and twisting it round a short piece of wire, thus forming a cross which is not liable to

split the peg. On one end of each hurdle is an extension, sharpened at one end and

nailed to the side of the bottom end of the head. This enters the ground seven or eight

inches and holds the bottom of the fence secure, while the top is held by the braces, which

cross each other on the opposite side of the heads, making the connection secure and

anchoring the fence firmly. It will be noticed that the spaces in the illustration are

very narrow hence the hurdles will turn sheep or pigs. If it is only wanted to turn

cattle, the wires might be spaced to dispense with one strand altogether. The hurdles

will cost about sixty-five cents each, viz : lumber thirty-five cents, wire fifteen cents, and

labor fifteen cents.

Draining.

Sixty rods of six-inch and forty rods of four-inch drains were laid in field number

twenty-one, which is partly swamp land. It will be used for pasture next year, and after

that it should be in a condition to grow grain and other crops.

Feeding of Live Stock.

This important subject has not received the consideration it should have had from

many of our farmers. To feed stock successfully, requires intelligence and good judgment

in adapting the food lo the kind of animals and to the difierent stages of development.

Young cattle should be fed bulky and easily digested food—food suited to the pro-

duction of bone and muscle, such as clover, either cured or green, roots, bran, crushed

oats, etc. Young stock fed on such food regularly and moderately, develop into strong,

healthy animals.

A diet for young animals, containing an excess of rich, concentrated food tends too

much to the production of fat, renders an animal liable to disease, and is likely to check,

or stunt it in its growth. Animals should be fed according to the object desired. For

breeding purposes, it is important that both male and female be fed on food that will

produce bone, muscle, and flesh, instead of fat.

On tne sixth of Nov., 1894, sixteen steers, rising three years old, were purchase in the

Guelph market at three and one-half cents per pound, the average weight per animal being

eleven hundred and fitty-seven pounds. They were fed largely on rape until Christmas,

receiving in addition night and morning, a mixture of cut hay, chaflT, pulped roots, and

tnsilage.about twenty-five pounds per day, the cost of Ibod, including rape, being about seven
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cents a head per day. During January, February, and March, they received no hay. The
food given them was a mixture of chaff, ensilage, and pulped roots, fifty pounds per day, fed

in three meals at 5 a.m., 12 noon, and 6 p.m. The cost for each animal was about eight

cents per day, including four pounds of grain and bran. With these rations from the

sixth November till the end of March, one hundred and forty-four days, they gained an

average of two hundred and sixty-five pounds per head, or 1.84 pounds per day. Allow-

ing forty pounds each for shrinkage, the net gain was 1.56 pounds each per day for the

one hundred and forty-four days. During April, the same rations was continued, with

the exception that cut clover hay was substituted for the chaff, and the average gain was

fifty and one-half pounds per day, or say one and one-third per day.

During May, they were fed on four pounds of peameal and two pounds bran, with

clover hay, ensilage, and pulped roots, fifty pounds to each animal, at a cost of ten cents

per head per day, and they gained twenty-six pounds per animal, or say five-sixth

pounds per day.

From the first of June, the food was forty-five pounds per clover hay and ensilage,

mixed in the proportion of one to four by weight, together with seven pounds of ground

grain (barley, rye, and wheat) and bran. The cost of this ration was twelve cents, and
the average gain was one pound per head per day.

The steers were sold to Messrs. J. A. Leaman it Co., of Halifax, Nova Scotia, for five

and one-half cents per pound live weight and shipped on July 26th.

Results.

Oost of sixteen steers on Nov. 6,

Total weight, 18.512 pounds at 3^ cents $ 647 92

Cost of food from
Nov. 6 to Dec. 31, 55 days at 7c. per head..

.

61 60

Jan. 1 " Mar. 31,89 " at 8c. " . 113 92

Apr. 1 " May 31, 61 " at 10c. " . 97 60

June 1 " July 25, 55 " at 12c. " . 105 60

Total cost $ 1,026 64

Besults.

Gross weight July 25th,

24,890 pounds at 5|c $ 1368 95

Total cost 1026 64

Net profit $ 342 31

In these estimates, clover hay is valued at $7.00 per ton, chaff nothing, ensilage

$2.00 per ton, roots |2 50, mixed grain 1 cent per pound, and bran $12.00 per ton.

It will be observed that the greatest gain for the food consumed was during the

first five months, while the steers were fed on the coarse, bulky, and easily digested food.

The last three months they were fed at a loss, while they were being fed on the stronger

and more concentrated food. The decreased gain was, of course, owing in part to the

warm weather and the advanced stage of feeding.

Had the steers been sold in May, as is the usual custom, there would have been a

much larger profit, as will be seen by the above figures. They were kept until July,

that the large number of farmers visiting the College in June, and July might see the

result of this method of feeding.

The milk cows were fed the same as the steers during the winter, except that

they had an addition of twenty pounds of mangels per day when giving milk. In
summer, we give them a feed of ensilage twice a day, when they are tied in for milking.

During the season of the horn fly, the cattle are all rubbed over once a week with seal oil

(fish oil) and carbolic acid, three tablespoonfuls of the latter to one gallon of the former,
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thoroughly mixed. It may be applied with a sponge or cloth, or even with a syringe,

and is a sure preventative of the hornfly. One gallon will be enough for thirty or forty

cattle.

Sheep. During the winter season, the breeding sheep (60 in all, ewes and rams) are fed

morning and evening a mixture of ensilage, chaff, and pulped roots, four hundred and

fifty pounds per day, with thirty pounds of bran. At noon they are fed peastraw. The
cost of this ration is as follows : Ensilage mixture forty-five cents, bran eighteen cents,

peastraw twenty cents. Total eighty three cents, or less than one and one half cents

per day for each animal ; and the sheep are all in good healthy condition.

Swine. The principles of feeding pigs are similar to those applied to other live stock,

viz., animals kept for breeding purposes should be fed on food that will form bone, muscle,

and flesh, instead of fat. The brood sows at the farm are fed twice a day on boiled

roots, mixed with bran and middlings The young pigs are fed three times a day.

As we have no milk for our pigs, we mix flaxseed in their food as a substitute, for

three or four weeks after weaning, about one-half pound per day for each litter of eight

or ten pigs.

The cost of the food at the age of four or five months is two and one half cents per day^

and the increase in weight is over one pound per day for each animal. After five

months, until sold, we substitute peameal for middlings.

The following will show the results from four lots of cross-bred pigs that were sold

to Messrs. J. A. Leaman ik Co., and shipped with the steers on July 26th.

Lot 1.

Seven animals from Tarasworth sire and Berkshire dam, aV^erage weight on
Feb. 13th, at 4 months, 117 pounds.

Mar. " 5 " 154 "

Apr. " 6 " 204 "

May " 7 " 255 "

June " 8 " 301 "

Lot 2.

Five animals from Tamworth sire and Chester White dam, average weight on

Feb. 25th, at 4 months, 96 pounds.

Mar. " 5 " 131

Apr. " 6 " 167 "

May " 7 " 226 "

June " 8 " 267

Lots.

Eight animals from Yorkshire sire and Poland China dam, average weight on
Feb. 28th, at 4 months, 102 pounds.

Mar. " 5 " 137

Apr. " 6 '^ 186 '•

May " 7 " 226

June " 8 '= 256 "

Lot 4.

Four animals from Berkshire sire and Yorkshire dam, average weight on

Apr. 27th, at 4 months, 99 pounds.

May " 5 " 138 "

June " 6 " 177
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There was little difference in tbe quantity of food consumed by the different crosses,

and the food was limited to what they ate within half an hour after feeding.

The Chester White dam suffered from fever for about a week after farrowing, so

that her pigs were badly stunted at the start, from which they did not recover until

between four and five months old.

The pigs were inspected by two of the most prominent pork packers in this Province,

and the Tamworth crosses were pronounced the most suitable for their purpose.

In order to have roots to boil for the pigs during the entire year, we grow about

two acres of sugar beets. They keep till August, when the new crop of mangels is

ready to feed. For a time, we boil both tops and roots.

By this system of feeding the best quality of pork can be produced for two cents per

pound live weight.

Horses. During the winter season, when the farm horses are comparatively idle, they

are fed as follows : Morning and evening, they are fed the same mixture as the cattle, viz :

ensilage, chaff, and pulped roots, say ensilage twenty pounds, chaff five pounds, and roots

ten pounds, a total of thirty-five pounds per day for each horse. At noon, they are fed

about three pounds of cut clover hay and straw. Their grain ration consists of two and
one-half pounds per day of bran and chopped grain mixed. The cost of this ration is

estimated at seven cents der day.

"When the horses commence work in spring, and during the summer, they receive

nine pounds of chopped grain (principally oats) mixed with six pounds of bran per day,

and all the cut hay they will eat within one hour after being fed. The total cost is under
twenty cents per head per day.

Live Stock for Educational Purposes

The following live stock is kept for educational purposes :

Eight breeds of cattle, one male and two females of each bieed.

iNine " sheep, one " six " "

Five " swine, one " two " "

Practical Instruction.

The first and second year students are required to work on the farm and in other

departments each alternative afternoon, for which they are paid in proportion to the

work performed, the amount being credited on their board accounts. Lists are prepared,

with the names alphabetically arranged, and each student is expected to take his turn at

all kinds of work on the farm, among the live stock, at dairying, poultry, horticulture,

carpentering, and in the experimental department.

During November, an opportunity is given those students who have had more or

less experience in plowing to test their skill in plowing sod. Thirty one students entered
into the competition last fall, each plowing in turn according to the number drawn and
each using the same plow and horses, plowing five rounds, forty rods long. The time
allowed was one hour and the standard size of furrows was set at six inches deep by nine
wide. Sixteen awards were made by two competent judges, the work performed being very
creditable. Mr. Colin Carmichael, head teamster, attended to numbering the lots and
giving instruction.

During the above competition Mr. Wm. Young gave instruction in plowing in a
stubble field to those students who required it.

Before the examinations last June, the second year students plowed a ridge each
for the purpose of testing their skill ; and marks were given according to the work per-

formed. Messrs. F. Benson and W. Squirrell judged the work by the following standard :

For beginning, fifteen ; even holding, fifteen ; shaped ridge, fifteen ; straightness, fifteen
;
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and finish, fifteen ; making a total of seventy-five marks,

being s^^t at thirty-five.

It is gratifying to know that all passed, Mr. J. D.

making the maximum number of 75 marks.

Annual Sale.

The mininum number to pass

McPhail, of Dundas County,

The annual sale of surplus live stock was held at the farm on Oct. 30fch.

On account of conducting some experiments in the early part of the season, in.

crobsing and feeding pigs, and also in feeding early lambs for Easter market, the animals

ofiered were fewer in number and younger than they otherwise would have been. The
amount realized for nine young cattle was $211.00, sheep $133.50, pigs -$354.75, making
a total of $699 25.

I submit herewith a state aaent of the farm accounts for 1895 :

Receipts.

Sales of cattle
" P'RS
" sheep
" wheat
'

' oats
'

' barley
" milk
" wool
" potatoes
" old fence
" hides and skins

Rent of pasture
Service of animals
Wood supplied dairy, 20 cords (<? SI. 50.

Hay "
4 tons (a SIO.OO..

Mangels "
1.000 bu. (S 7 cts.

Ensilage " 250 tons (5 $1.30.
Pasture " 35 acres (a $4.00.
Potatoes supplied college, 1,000 bu (a

20 cts

Milk supplied college, 5,241J gals. (5

Sets
Feed and bedding 2 horses for college.

"
2 " garden

" 4 "experimental
Six months feed for 2 horses for travel-
~. ling dairy
Hay for engineer's horse
Filling ice houses, college and dairy . .

.

Total revenue

2,150

1,067
438
314
388
288
151
68
9

55
4

12
134
30
40
70

325
140

200 00

419 30
100 00
80 00

160 00

25 00
25 00
50 00

6,748 60

Disbursements

Running expenses. S c.

Wages 2,771 83
Live stock 1,151 93
Feed purchased (mostly bran
and middlings) 524 06

Seeds 282 08
Binding twine 15 47
Repairs, alterations and fur-

nishings 657 52
Advertising, printing, postage,

etc 186 89
Fuel, light, etc 57 91

Contingencies fit 20

Other Dishurseiiunts.

Superintendent's silary

Permanent imp rovements
(draining, fencing, etc

Tools and implements

Total expenditure

5,714 89

1,200 GO

456 62
307 79

7,679 30

It will be seen from the above figures that, had the farm been run as a private

enterprise, it would have yielded a handsome profit, which would have been larger but

for the fact that it is necessary to keep so many difl[erent breeds of live stock for educa-

tional purposes, from which we receive no revenue.

Submitting the above in the hope that it will meet with your approval, I have the

honor to be
Your obedient servant,

WM. RENNIE,
Farm Superintendent.
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PART XII.

EEPORT OF THE

MANAGER OFTHEPOULTRYDEPARTMENT

To the President of the Ontario Agricultural Society :

Sir,—One year having passed since my appointment to the position of manager of

the poultry department, you will expect of me only a short x-eport of the work done.

On entering upon my duties over a year ago, I fully realized the responsibilities

resting upon me, in a new departure of so great an importance ; and I may say that

without an assistant, the work at times has been rather laborious ; but it has been

lightened by the encouragement I have received from you and members of the staff. I

feel assured with a continuance of your confidence and of such co-operation this depart-

ment will be a benefit to the College and to the country ft large.

Not having all my stock purchased until quite late in the season, I did not get the

breeding pens made up so early as I desired
;
yet we have had a fairly successful year.

The fowls being confined in their winter quarters, without any outdoor exercise, did

not produce so large a proportion cf fertile eggs as we could have wished. Through the

months of March, April and May fifcy per cent, was the average of fertile eggs, includ-

ing all breeds ; and having received letters frequently from Canada and the United
States, asking what the trouble was, I concluded, as it was so general, that the severity

and length of the winter had something to do with it. In my case, I did not expect to

get a large percentage of fertile eggs, as the stock purchased was nearly all last year's

birds. This may not have affected the results ; but it has been my experience and that

of others, that you do not get so high a percentage of fertile eggs, nor so strong and
vigorous chicks from pullets as from older stock. Yet, in our position, we thought it

advisable to purchase young birds. Under the above circumstances, we did not have so

many early chicks as we should have had if circumstaaces had been more favorable.

Artificial Incubation.

Under your instruction, I purchased a hot-air incubator, of one hundred egg

capacity, and one of two hundred egg capacity, heated by hot water. I used them
according to instructions ; the results were not satisfactory. I do not, however, intend

to say anything for or against those machines at the present time, for two reasons :

First, because I was living two miles away from my department ; and, having to walk
that distance, I could not watch them so closely, late and early, as seems necessary, in

order to obtain the best results : secondly, because hit3hiQg under hens did not prove
much more satisfactory this year, owing, I think, to the weakness and infertility of the

eggs. Now, however, I am in a position to look carefully after the working of these

incubators ; and, other conditions being more favorable, I hope, at the end of next
year, to give you and the public an honest and impartial report of every hatch during
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the year, let the results be what they may. I may add thdt I used a brooder through-
out last spring;, manufactured by Mr. Meyers, at Kossuth, Oat , and found it to give
entire satisfaction.

Buildings and Furnishings.

I found the buildings erected by Mr. Crawford, the College carpenter, under the
direction of the president, all that is required for practical purposes In addition to

those, we need a small brooder house, which can be built at small cost ;
and two small

houses, to protect our surplus chickens in the fall, till they are disposed of.

We found the furnishings, such as boiler for cooking vegetables and heating water,
mill for cutting bone, drinking fountains, perches, feeding troughs, ne^ts, etc., all that
could be desired, and we do not know wherein they could be improved.

I must also express my satisfaction and gratification at the character of the
dwelling house erected for the use of the manager of the poultry department. It is a
first-class house ; and, in consequence of its nearness to the poultry houses, the manager
of the department will be in a position to look closely after his charge at all times, as

is necessary in the case of any one who has charge of poultry.

It was not intended, nor could it be expected, that any experimental work would
be done this year. A great deal of work had to be done to complete buildings and
yards, before the breeding pens were ready for use ; so that there was not the time
necessary to put things into shape for any well -considered line of research, until the
breeding season was past. In future, we hope to give due attention to work under
this head.

Losses from Disease.

The year has not passed without our having some losses to report, as I suppose was
to be expected, where a number of fowls of different breeds were kept in close quarters.

When fowls have their liberty, they are not nearly so subject to disease as when they
are confined. Fowls never perspire ; and many troubles tha"; are easily thrown off by
perspiration, with them have to be exhaled by respiration ; so we find that nearly all the

fatal diseases among fowl are in the throat and lungs.

I have not had a case of roup during the year ; but I had quite a number of late

chicks, too small to be disposed of at our annual sale, which had to be crowded into

close quarters at the time when they required the best of care, while shedding their

chicken feathers ; and they did not thrive so well as they should have done. Late
hatched chicks are not profitable ; they are a continual source of annoyance, and are

very apt to bring disease to the rest of the flock.

During the year 1 have received inquiries from several farmers and poultry fan-

ciers in reference to diseases of various kinds among their fowl
; and in some cases, from

the symptoms given, I have found it very difficult to determine the nature of the disease.

Hence, for the information of farmers especially, I give below the symptoms of two or

three of the diseases most prevalent among fowls, and the treatment in each case.

Distemper.

Cases of distemper, which by the way is often taken for roup, can be diagnosed by
the following symptoms : A disposition to remain on the roost in the day time ; unusual

redness of face and comb ; a fulness of the face, as if swollen under the eye; and a

white froth discernible in the corner of the eyes. In aggravated cases, the face is very

much swollen and the eyes become watery from the closing of the tear tubes. When
healthy and diseased fowls are allowed to drink out of the same vessel, the disease is

communicated from one to another, until the whole flock is aflfected. It is better to

isolate the afiected ones, or use the hatchet (unless the birds are valuable) than to run

chances of spreading the disease, which may, if neglected, turn to roup. There is no

ofiensive smell from the breath, as in case of roup.
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Treatment. If noticed in time, the disease may be checked without much trouble.

Wash the head in warm water, to which add a few drops o* carbolic acid, not more

than one part acid to twenty parts water ; clean the nasal passage and swab the throat

with the same solution ; and give each bird half a teaspoonful of electric oil One
treatment may be sufficient, in nearly all cases. Roup may be treated in the same way,

unless canker has formed in the throat and mouth ; in which case it is advisable to

gargle the throat with kerosene oil. Treat two or three times, and the canker will

generally disappear. At the same time give a teaspoonful ot castor oil and provide

nourishing food, with a little sulphur added thereto,

DiARRHCEA.

In March last, several of the fowls in house No. 1 (where we keep the larger and

least active breeds) were taken with this disease. They were troubled with leg weak-

ness • their sight was affected, as is often the case with this disease ; and the excrement

was of a greenish color. After losing several birds, I had some of them dissected, and

I found that the chief trouble was in the liver, which was disordered and considerably

enlarged. Mr. F. C. Harrison, our bacteriologist, examined the excrement and the liver,

and found the bacillus of chicken cholera in both. This was, no doubt, the immediate

cause of the trouble : but I am of the opinion that it was overfeeding and close con-

finement which furnished the conditions that enabled the germ to do its work. See the

report of the Bacteriologist in Part VIII. of this volume.

Treatment. After using several prescriptions, without effect, I concluded to try

epsom salts, giving as a dose half a teaspoonful dissolved in water ; and I am pleased

to say that it had the desired effect. In some cases, I had to give two or three doses
;

but, in every instance, the fowls improved rapidly, and in a short time the flock was

restored to good health.

If we expect to be successful in the raising of poultry, we must watch our flock

while well so as to prevent sickness. We must keep a watchful eye upon them while

on the roost, and observe their droppings closely from day to day. If the excrement

shows a costive tendency, feed less grain and more vegetables, such as cabbage or boiled

potatoes, mashed with bran and middlings, or turnips or beets, thrown into the pfn. On
the other hand, if the droppings show a relaxed tendency, feed less vegetables ; mix your

soft food as dry as possible, using milk, instead of water, for mixing ; and give them
milk to drink, sweet or sour.

If we provide our fowls with dust baths, to which some sulphur is added to dust

themselves in from time to time during the winter ; if we avoid as far as possible the use

of permanent or box-made nests that cannot be easily cleaned : if we use kerosene oil

freely on roosts and in nest boxes ; if we dust our fowls occasionally with Persian insect

powder: if we keep everything about our fowls scrupulously clean, and feed them judi-

ciously, we shall take a few important steps towards success in the management of

poultry.

Lectures.

The lectures given to the students in the class-room, have been illustrated, as far

as practicable by specimens taken from the breeding pens, and the instruction at work in

the houses has hieen made as practical as possible.

The following is a brief outline cf the work covered in the lectures :

Technical terms pertaining to the different parts of poultry ; how to select breeding

stock, proper mating, etc., characteristics of the Asiatic, American, Mediterranean, and
French breeds of fowls ; where and how originated ; the good points and the defects of

each ; their standard weights ; the disqualiflcations, and the different points to be
obtained in the various classes

How to apply the standard by the scoring system ; the feeding and management of

poultry ; diseases of fowls; causes and treatment of the same.
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Visitors.

Thousands of people have visited this department during the year, some of

them the largest and most successful breeders of thoroughbred poultry in America.
They were loud in their praises of the quality of the stock and the completeness of the
buildings, yards, surroundings, etc.

Under your direction the drives, yards and lawns have been put into shape, and we
have endeavored to keep them as clean and tidy as possible, with the help that was at

our command.

Disposal of Eggs.

A great many orders were received for eggs, especially of the following breeds :

Barred and White Plymouth Rocks, Silver and White Wyandottes, Brown and White
Leghorns, Minorcas and Andalusians.

Having only a few hens of each breed, and requiring a great many for the use of the
department, we could not begin to fill the orders of the above mentioned breeds. I filled

the orders as far as I could in the order of application ; and those who waited so patient-

ly, if they so desire, will have the preference next season. The amount, which will be
one dollar and fifty cents per setting, should accompany the order and be sent direct to

the Bursar. If the order cannot be filled in a reasonable time, the money will be
refunded at once. Eggs from each pen will be tested from time to time, and no eggs
will be sent out, unless a large j ercentage of them prove to be fertile and in every way
satisfactory for setting,

I find it necessary to make a few changes in our breeding stock. This will be the case

every year, as, in some instances, the mating may not give good results. We will there-

fore have to purchase a few birds to complete pens, and to fill the places of a few
varieties which we saw fit to discard that we might try others which would be more
suitable for practical purposes.

Respectfully yours,

L. G. JARVIS,
Manager Poultry Department.

Ontabio Agricultural College,
GuKLPH, Dec. 31st, 1895.
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PART XIII.

REPORT OF APICULTURIST.

To the President of the Ontario Agricultural College :

Sir,—In submitting to you my first annual report, T would respectfully beg to state

that, owing to the extraordinary frosts in May, the unusual variation in temperature,

and a large deficiency of rain and snowfall in 1895, few in Ontario have obtained any
surplus honey from clover, thistle or basswood ; and there is only a small surplus from
buckwheat. There has been scarcely any swarming, and, unless apiarists have fed

heavily, many colonies will die of starvation. Such an unusual season has made it dif-

ficult to carry on experimental work. Such work as has had for its object a comparison of

some methods of producing the best comb honey, never reached completion ; and there-

fore such an experiment gave no results of any value. It is our intention to repeat this

work during the season of 1896. Agiin, the poor season left the bees which are kept for

purposes of instruction at the College, pratically at a standstill during the months that

they are required for this purpose ; and, for this reason, the students did not secure the

benefits which would have been derived, had the strength and condition of the colony

changed from week to week, as might generally be expected at that time.

The Experimental Apiary.

Anyone taking in hand experimental work in the apiary, will find but little to

guide him. The very few who have labored along these lines in the past, after exercis-

ing more than average forethought and care, have found, as they progressed in this

work, that at times it has been practically valueless, owing to the lack of consideration of

some essential point, the importance of which was not thought of until the work was
taken in hand. On account of the newness of the work, we are still laboring under this

difficulty. In the experiment in wintering, I have to report that, although the general

result from the experiment will doubtless be unaffected, yet, in the light of ideas wtiich

have suggested themselves to me during the past two months, I think it would be well

to conduct a test along the following lines : To take two sets of colonies ; one with bees

fully matured and having had several flights before winter, and the other with young
bees not sufficiently matured to go into winter quarters, the bees otherwise as far as pos-

sible under similar conditions. In future, when conducting experiments, to be careful to

select colonies which are alike in this respect, and not, as heretofore, select them without

regird to this condition. So far as I know, this has never been taken into account by
any apicultural experiment station.

Wintering Problem.

Any light that can be thrown upon the wintering problem will be very acceptable to

bee-keepers generally. To define my position chaily, I may say that for the last six

years I have wintered my bees, from sixty-two to ninety-three colonies, with an average

loss of between three and four per cent. Cellar wintering has been the system
adopted. During the fall of 1894 my opinion was asked concerning a book, " The
Wintering Problem in Bee-keeping," professing to be an exposition of the conditions essen-

tial to success in the winter and spring management oi the apiary ; and I may here refer

very briefly to the contents ot that work. The theory submitted was in brief as follows:

That bees that wintered in trees and in gums, wintered better than they generally do in

the movable frame hives ; that bees situated in trees and log gums sometimes perished

from excessive swarming, by being short ot stores, ur by loss of their queen ; that bees so

domiciled in gums were sometimes afflicted with what is now called bee-dianioea, but that
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this did not often happen, as the conditions which bring it about were not so liable to

occur.

The aim of winter protection for bees should be :

(1) To reduce the heat conduction of the hive to the lowest possible point.

(2) To conserve the heat given ofi by the bees, so that it will remain in the hive

until gradually lost by diflfusion with the cool air in the lower part.

When absorbent material, such as forest leaves, chaS or planer shavings, is used

above the cluster, it is gradually saturated and thas changed into a rapid heat conductor,

thus defeating the tirst object aimed at. The second object is also defeated, because

more or less warm air escapes at the top, and all the heat contained in the absorbed

moisture is carried outside of the hive chamber. When a tight cover is used, very

little warm air escapes at the top ; and the moisture, when deposited on the side walls,

gives up its heat gradually, until it reaches the bottom board. This released heat again

returns to the upper regions of the chamber and thus assists in keeping the atmosphere

within the hive at the proper temperature, the water meanwhile escaping at the entrance.

These are the conditions that are found in the gum or hollow tree, which, from natural

formation, has abundant warmth at the top and is rendered impervious to moisture by the

sealing of the bees. Further, in a tree, the lower portion of the compartment is compara-

tively cool ; and, if any moisture is condensed, it is in the lower part of the hive. As
hives are generally prepared now, with little or no packing above, the under side of the

quilt is cooler than the atmosphere, when it rises more or less saturated. The same is

the case when absorbents are used ar-d become conductors, cooling the quilt above. When
this condition obtains the warm atmosphere, as it rises saturated with moisture from the

cluster of bees beneath, strikes the cool surface above, is chilled, and deposits its moisture,

as we see it in every-day life on the cool window pane. This moisture, when it collects in

sufficient quantities, drops and falls on the cluster, to the great injury of the health of the

bees, causing disease and bee- diarrhoea. By packing them in the way about to be describ-

ed, the condition found in the \o% or hollow tree is secured. Such was the reasoning of

Mr. Pierce. The entire theory is exceedingly plausible ; and, I know from correspond-

ence, that it has had its followers.

In my experiment, ten colonies in eight-frame, single walled, " Lansfstroth" hives,

were prepared, weighing, without lid, but including bottom boards, body of hive, frames,

bees, quilt, and stores, as follows, Oct. 29 th, 1894 :

Clamp 1. No. 1, 58 lbs.; No. 2. 57 ; No. 3, 59 ; No. 4, 56 ; No. 5, 58 ; No. 6, 58
;

No. 7, 55 ; No. 8, 54 ; No. 9, 57 ; No. 10, 61.

The bees were placed in what bee-keepers generally call a clamp, specially con-

structed for the purpose. It was of pine, and, for convenience, hid the bottom in one

piece, the sides and ends each of one piece, and the cover in two pieces, all hooked

together, so as to be removed, piece by piece, when desired. The roof has one third

pitch, sloping to the back, to prevent the fall of rain, etc., at the entrance. The hives

rest on 2x4 inch scantling, turned on the narrow side, thus making the packing space

four inches, and one fourth inch added in back when the bottom boards of tha hives rest

on the four inch scantling, making the back a litt.e higher than the front, to prevent

moisture from running in at the entrance.

There was a little over three inches of space for packing between the hives six inches

back and front of the hives, and eight inches on the sides, with room for ten inches of

packing above. The space in the bottom of the clamp was filled with planer shavings.

The wooden covers were removed from the hives and the sealed quilts were left on. Pur-

posely, the quilts had not been removed since the bees sealed them ; and said quilts rested

flat on the top bars, having no passage from comb to comb over the frames. Manilla tis-

sue paper was now taken, of a sufficient size to cover the top of the hive, and put on to

the depth of one inch, making 672 thicknesses of this paper. Ten thicknesses of news-

paper were then put over this, all large enough to allow the edge to extend over the sides

and ends to within an inch of the bottom board. The flips of the corners were folded and

all held tight to the sides of the hive by a cord. A bridge made of wood, the length and
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width of the alighting board, and one-half inch strips were placed at the entrance, to give

the bees free passage out and in, after the packing was placed about the hive. The hives

were now thoroughly packed at the sides and ends, and finally on the top, to a depth of

eight inches, as nearly as such p icking could be measured. It will be seen that in this

arrangement the bees were thoroughly protected by packing, with the exception of the

entrance, the width of which was controlled by entrance blocks. It will also be noticed

that the bees were packed, to avoid the condensation of moisture in the upper part of the

hive, and to prevent the absorption of moisture above, with the object of securing its

condensation in the lower part of the hive or as it leaves the entrance.

Clamp 2. A similar clamp with ten colonies was also packed, weights as follows :

No. 11, 62 lbs.; No. 12, 57 ; No. 13, 59 ; No. 14, 56 ; No. 15, 58 ; No. 16, 58; No.
17, 55 ; No. 18, 54 ; No. 19, 57 ; No. 20, 61.

The bees were prepared in every respect the same as before ; but the manilla tissue

paper was omitted, and according to my usual custom four thicknesses of newspaper
were laid on in its place on top of the quilt. The quilt, before packing, was broken loose

by raising, thus preventing any slight sealing. Eight inches of planet shavings were then

added, this, with the quilt, making the top packing.

In both experiments, the entrance by which the bees went into winter quarters was
five inches wide. The only precaution observed during the winter, was to see that the
entrance and passage to the entrance, was kept clear of dead bees and snow. When
nectssary, dead bees were carefully and noiselessly removed Dy means of a beat wire.

Observations. Many times, during November and December, it was markedly
noticeable that the bees in No. 1 clamp were flying, when those in No. 2 were perfectly

quiet, and that their flight indicated a restless condition. There was, however, no out-

ward signs of disease during these months. Towards spring, the bees m No. 1 clamp
showed decided signs of bee-diarrhcea. When they flew, there was spotting. Some of

the entrances showed spotting; hives 2, 3, and 10, markedly so. The bees in No. 2 clamp
did not show signs of bee-diarrhcea to anything like the same extent. In fact, there

was a marked contrast between the two clamps. It will be remembered that a portion

of the winter was unusually severe, the temperatui-e dropping at Brantford to 22'' be-

low zero. An examination was made on April 18 th ; and, as might have been expected
from external appearances, with the exception of No. 1, every hive in clamp 1, showed
more or less signs of dysentery. Nos. 2 and 3 perished, leaving their combs badly daubed
and also leaving small patches of brood in the combs, an indication of exhausted vitality

among the bees and an eflbrt to recuperate by breeding young bees. No. 9. in the same
clamp, was weak and queecless ; but, as a note went to show that this colony had been
queenless in the fall and that a queen had been introduced before going 'nto winter
quarters, she might have been temporarily accepted and then destroyed. No. 9, should,

therefore, be left out of consideration. In the following list of hives in Olamp 1. XXXX
denotes a choice colony, covering, fairly well from seven to eight frames, XXX cover-
ing five to six, XX covering three to four, X covering one to two :

No 1. XXXX ; No. 2, Dead ; No. 3, Dead, No. 4, XXX ; No. 5, XXX; No. 6, XX

;

No. 7, XX; No. 8, XXX ; No. 9, Queenless ; No. 10, X.

The next examination was made April 26th. At this time there was no marked
difference in most of the hives, except that No. 7 and No. 10 had perished, having been
robbed either just before or after their death. Another examination was made June 1st.
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It was not the intention to carry this experiment to a test of the amount of honey
gathered, as other conditions would influence the result ; but it may be of interest ta

know that the honey season was exceedingly poor, and on July 23rd No. 1 had gathered

(allowing 25 pounds per hive for comb and bees,) 33 pounds ot honey, stored in the body
of the hive, and 17^ pounds stored in the sections. No. 4 had stored 14 pounds in the

body of the hive but had no surplus ; in fact, on none of the others were surplus

receptacles put, as only strong colonies gathered any surplus in the apiary.

The second clamp wintered much better, but did not reach anything like a desirable

standard for wintering. On April 18th the facts were as follows :

No. 11, XXXX ; No 12, XXX ; No. 13, XX ; No. 14, XXX ; No. 15, Dead ; No.

16, XXX ; No. 17, XXXX; No. 18, XX ; No. 19, XX; No. 20, XXX.

On April 26th No. 20 was dead, making two dead in the clamp. Another examina-

tion was made June 1st, with the following results :

No. 11, XXX ; No. 12 XXXX ; No. 13, XX ; No. 14, XXX; No. 16, XXX ; No.

17, XXX ; No. 18, XXX ; No. 20, XXX.

Number of hive.

No. 11
No. 12.

No. 13
No. 14

.

No. 16.

No. 18.

No. 20.

Number of combs
with bees.

Amount of brood,
Langstroth frames.

5

5

7

The remainder of the apiary (73 colonies), with the exception of one colony, was

wintered in the cellar, and, owing to the severity of the winter, it was a difficult matter

to keep the atmosphere pure and the temperature high enough, hence the loss was a little

higher than usual. Only three, however, died, which is a much more satisfactory show-

ing than in either of the clamps wintered outside. R?garding the latter, I may say that

I am inclined to the belief that the bets packed with the paper had not sufficient ventila-

tion at the entrance, and the paper packing prevented upward ventilation. In the second

clamp some upward ventilation was possible. I do not know of any other way of account-

ing for the results.

During the winter of 1895 and '96, the experiment will be repeated, with this im-

portant ditierence, that passages will be allowed through the combs, to enable the bees to

contract and expand the cluster, according to temperature, yet without having to break

the cluster, which is a very important advantage.

Feeding of Bees.

In an experiment in feeding bees sugar syrup for winter stores, the " Boardman "

Entrance Feeder was used. It is an air feeder in which the bees have ready and con-

tinuous access to the syrup and at the same time find it impossible to daub themselves

with the liquid. By this arrangement same waste is avoided. In our experiment, the

bees had a continuous supply of syrup ; and, so far as we are aware, the conditions under

which the syrup was stored, were the best. The stores supplied were mnde of two parts

best oranulated sugar to one part (by measure) of water. The water was first brought to

a boil • then the sugar was poured in and the mixture stirred until the sugar had dissolved

and mixture had come to a boil. It was supplied to the bees a little above blood heat.

In looking at the table, we notice that there is a considerable difl[erence between the first

weight of the hive, plus the syrup, and the actual weight six days after the last syrup was

stored. The difference in weights may be attributed to evaporation, the consumption of

stores which goes on all the time under natural conditions, and the increased consum[)tion

likely to go on whenever the bees are under the excitement or stimulus of storing and for
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Fig. 1 (c).

Giving a side view of comb foundation, 15 sq. ft. to tlie pound, and above the same after the comb has

been completed and capped by the bees. The honey has been extracted and washed away from the comb,

which, after -a thorough drying, has been filled with plaster of Paris and a section cut down.

m

I

Fig. 2 {/.).

Giving a side view of comb foundation, 12 sq. ft. to the pound, and above the same after the comb

has been completed and capped by the bees. The honey has been extracted and washed away from the

comb, which, after a thorough drying, has been filled with plaster of Paris and a section cut down.



Fig. 3(/).

Givins: a side view of cjmb foundation, flat bottomed, 12 sq. ft. to the pound. This shows a continuous

piece of foundation. One half of the foundation was covered over, the other half exposed and worked

out by the bees.

Fig. 4 (e).

Giving a side view of comb foundation, flat bottomed, 4 sq. ft. to the pound. This shows a con

tinuous piece ot foundation. One half of the foundation was covered over, the other half exposed and

worked out by the bees.

The following description refers to the table on page 291

sq. ft.

per lb.

(a) Is uncolored foundation, "Root "Mill.. 10

(b)
" " "

.. 12

(c) " " " .. 15

(rf) Vaudevurt ]2

(e) Vanduzen

if)
"

ig) "

(A) Is a natural worker comb.

{i)
" drone "

sq. ft.

per lb.

. 4

. . 12

.. H
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some time thereafter. The colony weighing 33 pounds was not strong enough, and it will

be noticed that in this case there was the greatest waste.

Number of

coloniea.
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locality, secured no fall crop, and as a result had to feed their bees during the winter at
a considerable outlay of labor and money.

Comb Foundation.

The use of comb foundation has become general ; in fact, few if any, keeping bees in

the moveable frame hive, attempt to do without it. At present comb honey, owing to

the quality of the comb foundation, is not generally of a kind satisfactory to the con-

sumer. Although it is desir^-ble to get a foundation which, when utilized and added to

by the bees, gives a comb as thin as the natural one, many claim that comb a trifle

heavier, is not noticed by consumers When, however, the base and bottoms of

side walls are materially thickened, and the comb has an artifical appearance, and the
wax does not crumble when the comb is broken, the result is that the consumer objects

and the objection is intensified by the comparatively harmless nature of the change.
Again, comb foundation and wax is wasted in the extra thickness ; and this is no small
item, as it is generally worth fifty to sixty cents per pound.

. In our experiments, observations were taken along various lines

—

firsf, as to what
extent, if any, the bees thin the bise and side wall of the various thicknesses and kinds

ot' comb foundation. Measurements were made, whenever possible, of the wei2;ht of found-

ation compared with the number of square feet and the thickness of the base of foundation.

Measurements were taken of the comb at the base, the side wall close to the hive, and
half an inch up the side wall. The comb was put on ice, to harden it for the purpose of

mor« accurate measurement ; and three measurements were taken in this case.

Again, to see just how the bees utilized the comb foundations, three tanks of melted
wax were prepared ; one was colored with a preparation of Alkanet, another with a pre-

paration of carbon, and the third was pure beeswax, uncolored. The various stages in

the manufacture of comb foundation were carried out, giving comb foundation from each

tank ten, twelve and fifteen feet square to the pound.

These were placed side by side and drawn out in the upper stories by the bees. It

was manifested in various ways that the bees objected to the Alkanet, so this kind was
discarded. To the foundation, colored black with the preparation of carbon, the bees

did not object. The object in placing foundation made of ordinary wax alongside of

the colored, was to make measurements of each kind when drawn out by the bees. The
measurements of the colored and uncolored being identical, gave us a basis for the state-

ment that the bees did not object to this preparation ; and the method of drawing this

out was identical with that of ordinary foundation. The base and lower part of the

comb were not as we might expect, of a black color, and the fresh and added wax, white.

Instead there is a regular gradation from black at the base to white at the top of the cell.

The heavier the foundation, the darker the base and adjoining side wall.

From the above it would appear reasonable to expect that the bees keep adding
scales of newly secreted wax and then pulling the side wall, thus decreasing gradually the

percentage of colored wax. We also conclude that the quality of wax used in the found-

ation has an influence, not only on the base, but to a certain extent in almost the entire

wall of the cell. The heavier the foundation, the greater the influence on the side wall.

Again, notes were taken daily when the bees were beginning to draw out the foundation
;

and although the heavier foundation was scattered about in the various parts of the upper
stories, they gave the preference to the heavier foundation, working on it first. Great

caution must, of course, be observed in coming to conclusions. The bees, if the heavier

foundation had been taken away, might have been almost as willing to go to work at

once upon the lighter grade. At present, no way appears open for conducting a satis-

factory experiment to prove anything in this direction. The measurements taken at the

base of the wall, and half an inch from the base, all tend to show that the wall is thicker at

the base and tapers, becoming thinner at the mouth. So far as I am aware, no one has

ever made such measurements.

The " Vandusen " is a flat-bottom (unnatural) foundation. The various specimens of

this kind which were put into the sections werf p:irtially covered to prevent the bees from
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touching the covered portion. The remainder was left to the bees. In every case the

bees changed the base from fiat-bottom to natural. I have adopted a new method.

In the tables given below, the measurements are one ten-thousandth part of an inch.

Kind.
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Experiment With Five-Banded Italian Bees.

Five-banded Italian bees have attracted a good deal of attention during the past three

years, but the reports as to their merits have been very conflicting. Five queens were
purchased, four from a well known Southern breeder and one from a Canadian. The
queens were introduced during July and August, 1894 ; and as there was a sufficient

honey flow during the autumn, the bees went into winder quarters in good condition as

to numbers. The bees were wintered in the cellar. Cushions and several thicknesses

of paper were placed on top of the frames and quilts ; otherwise no protection was given.

In this respect, the bees were treated the same as ordinary colonies in apiary. One
colony. No. 3, perished. On April 4th, 1895, they were taken from the cellar and placed

on their summer stands. On Thursday, April 18th, they were working freely on soft

maple. About three weeks later they were about at their lowest in numerical strength,

and young bees began to emerge freely. The conditions in an eight frame " Langstroth "

hive were then as lollows :

No. 1. Very weak, having barely two Langstroth combs of bees.

No. 2. Good average strength, having six Langstroth combs of bees.

No. 3. Perished during winter.

No. 4. Very weak, having barely two Langstroth combs of bees.

No. 5. Wintered well, a very strong colony, marking XXXX when placed on sum-

mer stand.

The two numbers, one and four, never pulled up, and were not full colonies on July

15th, after the close of the surplus honey flow, which was light. Number live, which,

when examined in spring, was one of the strongest colonies in the apiarv, for some reason

remained without an upper story—a good full colony. It gathered sufficient for its own
immediate requirements, and on Oct. 17th, weighed thirty-seven pounds, which, after allow-

ing for weight of hive, comb, and bees, gives it about twelve pounds of honey, which is not

sufficient for winter. The colony never offered to swarm. The queen appeared prolitic, but

the bees were short-lived. Further, I noticed that the five-banded bees were amongst

the most active in the apiary ; t,hey never missed a chance to rob, and I formed the

oj)inion that they were of such nervous development that their vitality was quickly

exhausted, and the bees were short-lived, the strength of the colony being exhausted by

their movements. Touching the winter question, one has to be exceedingly careful not

to come to hasty conclusions ; but last winter's reports would tend to show that these

bees are not good winterers. It is true that the season was nob a good one ; but the fact

that they secured no surplus, while others in the apiary secured as high as eighteen and

twenty-two pounds of comb honey, does not say very much for the five-banded Italians.

The bees were gentle while the colony was in a normal condition ; but the two

weakest colonies, which, according to my usual practice, I re-queened, were exceedingly

cross when queenless. The fact that the two weakest colonies gained strength very

slowly, should not be recorded against the five-banded bees. With colonies poorly win-

tered, it is likely that the queen suffeis as well as the bees ; and, if this is correct, it

would explain the condicion. The following are the deductions :

Ist. They are below the average as to wintering qualities.

2nd, They are short-lived, probably because of a high strung temperament.

3rd. They are prolitic.

4th. They are gentle, unless when queenless.

5th. They are inclined to rob.

In conclusion, I may say that the Ontario Agricultural and Experimental Union

also conducted co-operative experiments with these bees. Nine successful experiments

were made, and, with the exception of one experiment, the above results are endorsed.

Two report, in addition to the above, that the bees have a difficulty in locating them-

selves and are inclined to get into hives of other bees. I did not observe this during the

past year; but in 1896 I will place the five-banded colonies between darker bees and

will take observations in this direction.

Respectfully submitted,

R. F. HOLTERMANN,
Brantford, Deo. 31st., 1895. Lecturer on Apiculture,
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PART XIV.

REPORT OF THE PHYSICIAN.

To the President of the Ontario Agricultural College :

Sir,—Permit me to present to you my second annual report.

The general health of the College for the past year has been good. We have had no
cases of very severe illness. During the winter and spring a number of the students and
servants suffered from influenza, from -which all recovered without any complications or

sequels. A few slight accidents occurred.

With the Dairy School, I regret to say that our experience was not so fortunate.

The course opened on January 14th, with a very large class in attendance. Among these,

one young man came complaining ot the initial symptoms of an illness which, shortly

aftei his arrival, proved to be smallpox. He was sent to the smallpox hospital in the

city. All the students and others connected with the Dairy School and College were
immediately vaccinated. Those attending the Dairy School were quarantined in the

dairy buildings, and the College students in the gymnasium. The College building was
thoroughly disinfected. Before being discharged from quarantine, the students took dis-

infectant baths, put on fresh clothing, and left behind the clothes and bed clothing used
by them during quarantine, for disinfection in a steam sterilizer provided for the purpose.

The buildings were thoroughly disinfected. The course in the College and Dairy School
was resumed, and continued without interruption by the occurrence of other cases among
the students.

At the opening of the present College term, the students were carefully examined
The requirements of the by-laws have been carefully observed during the year. The
sanitary condition of the College is good.

GuELPH, Ont., December 31, 1895.

Respectfully submitted,

WM. 0. STEWART.





APPENDIX I.

GRADUATES, ASSOCIATES AND COLLEGE ROLL

1. Graduates,

Bachelors of the Science of Agriculture, Degree of BS. A.

1893-
1893-

1890-
1894-
1891-

1892-
1895-
1891-

1888-
1893-
1888-

1893-
1890-
1895-
1893-

-Beckett, H. L.
-Bell, L. G.
-Brodie, G. A.
-Brown, W. J.

-Buchanan, 1).

-Carlyle, W. L.
-Christian, A. H.
-Cowan, J. H.
-Craig, J. A.
-Crealy, J. E.
-Creelman, G. 0.

-Day, G. E.
-Dean, H. H.
-Doherty, M. W.
-Dyer, W. D,

1893—Eaton, L. W.

1888-
1894-
1891-

-Fee, J. J.

-Ferguson, J. J,
-Field, H.

1892—Gibson, D. Z.

University of Toronto.

1894-Graham, W. R.

1893-
1889-
1892-
1891-
1891-
1889-
1892-

1894-
1895-
1895-

1889-
1891-

1892-
1>^90-

1894-
1890-
1889-
1892-

-Harcourt, RoLt.
-Harcourt, G.
-Harrison, F. C.
-HewgiJ], E. A. [oh

-Hutt, H. L.
-Button, J. R.
-Hutchinson, J. W.

-Kennedy, P. B.
-Kennedy, W. A.
-King, A. A.

-Lehmann, A.
-Linfield, F. B.

-Marsh, G. F.
-McCallum, W.
-McCallum, Wm.
-Monteith. rf. X.
-Morgan, J. H. A.
-Morgan, R- N.

1892 -Newcomen, W. F.

1891—Palmer, ^^ J.

1888-Paterson, B. E.

1889-Raynor, T.
1895 -Robertson, G. A.
1895 -Rowe, G. F.

1890-Shantz, A.
1891-Sharnian, H. B.
1893-Shaw, R S.

lS91-Sleighttiulin, J. A. B.
1894—Sleighthulm, F. J.

1894—Spencer, J. B.
1893—Story, H.
1889-Soule, k. M. [oh.)

1893—Soule, A. M.

1895-White, E F.
1891— Whitley, C. F.

1895-Wianck.), A. T.
1895--Widdifield, J. W,

1888—Zavitz, C. A.

2. Associates.

The total number of Associates up to the present time is 309, as follows

:

1888—Austin, A. M.
1880-Anderson, J.

1880— Ash. W. E.
1893—*Atkinson, Jas.

1892—Aylesworth, D.

1881—Ballantvne, W. W.
1879-Bannard, E. L.
18S8—Bayne, S. R S.

1892—fBeckett, H. L,
1892-Bell, L. G.
1888-Bird.san, W. G.
1888-Bishop, W. R.
1889-*Brodie, G. A,

1890-Brown, H. H.
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Associates.—Continued.

1880-Chapman, R. K.
1882-Oliarlton, G. H.
1882—Ohasft, O.
ISM-Christian, A. H.
1879-Clark, J.
1895-*01ark, J. F.
1879 -Clinton, N. J.
1880—Glutton, AH.
1894—Cook, .T. H.
1893 -Cooper, W. W.
1893— Conn, Joseph.
1890 -Cowan, J. H.
1890 -JCowan, R. E.
1887- Craig, J. A.
1892—Crealy, J. E.
1887-Creelinan, G. C.
1878—Crompton, E.

1878 -Davis, C. J.
1880 -Dawes, M. A.
1882 -Dawson, J. J.

18^2-* Day, G. E.
18SS-tDean, H. H.
1893 -Dean, Fred.
18.C2- Dennis, J.
18S9 -Derbyshire, J. A
1881—Dickenson, C S.
1894-Doherty, M. W.
1890-Dolsen, W. J.

1887—Donald, G. C.
1887 -Donaldson, F. N.
1877—Dono;las, J. D.
1894- Duffett, G. P.
1877-Dunlop. S.
1895-Dunn, E.
1892 -Dyer, W. D.

1892 -Eaton, L. W.
189.5 -Edelsten, E. J. M.
1890 -Elliott, R.
1894 -Elliott, Wm.
1893-Elmes, W. A.
1888— Elton, C. W.
1888—Elton, R. F.
1882-Elworthy. R. H.
1887—Ewing, W.

1890-Fairbairn, O. G.
1878-Farlinger, W. K.
1886 -Fee, J. J.
1893—Ferguson, J.J.
1890 -Field, H.
1881 -File, J.
1882—Fotheringham, J.
1883—:;:Fotheringham, W.
1879—Fyfe, A.

1883—Garland, C. S.
1889 -Gelling, J. A.
1892 -Gies, N.
1891—*Gibson, D. Z.
1887—Gilbert, V^ . J. (ob.)

1879—Gillespie, G. H.
1892—Graham, W. R.
1878 -Graham, D.
1879-Greig, G. H.
1881—Grindlay, A. W.

1890—Hadwen, G. H.
1891-Haight, W. L.
1882— Hall esy, F.
1893—Hamilton, C. A. W.

1892-Harcourt. R.
1888—*Harcourt, G.
1890—tHarcourt, J.

1887—Harkness, A. D.
1891—Harrison, F. C.
1888-Harrison. R. E.
18S7-Hart, J. A.
1887—Hart, J. W.
1892-Harvev, W. H.
188S-Heacock, F. W.
1894-Henderson, R. H.
1890-Hewgill, E A. (ob.)

1894 -High, A. M.
1890-Holliday, \V. B.
1886-Holtby, R. M.
1880 Holtermann, R. F.

1892—Honsberger, J. D.
1882—Home, W. H.
1888 -Horrocks, T. J.
1887—Howes, J. S.

1882—Howitt, W.
1892—Hurley, T. J.

1893—Husband, E. M.
1890-*Hutt, H. L.

1888—Hutton, J. R.

1886-Idington, F. S.

188fi—Jeffrey, J. S.

1883 -Jeifs, H. B.
1879-Jopling, W.

1894—Kennedy, W. A.
1893- Kennedy, P. B.
1894—Kidd, D. F.
1894—King, A. A.
1895 -Kipp, A.
1895—Knight, J. W.
18SS—Knowlton, S. M.

1894—Lailey, F. T.
1894—Laird, J. G.
1882— Landsboroueh, J.

1895 -+ Lang, L. W.
1887—Leavens, D. H.
1893-Lehmann, R. A.
1884—JLehmann, A.

1887-J Lick, E.
1877—Lindsay, A. J.

1889—JLinfield, F. B.
1887— Livesey, E. M.
1880—Lomas, J. W.
1878- Logan, T.

1880—Macaulay, H.
1890—Macfarland, T. W. R.
1885—Macphersoa, A.
1886—*Madge, R. W.
1882-Mahoney, E. C.
1884-Major, G. H.
1889—Marsack, F.

1889—Marsack, H. A.
1891—Marsh, G. F.
1877—Mason, T. H.
1890—McKergow, J. G.
1877—Myer, G. W.

' 1887—Morgan, J. H. A.
1881-Motherwell, W. R.
1885-tMuir, J. B.
1895—McCallan. E. A.
1887-McOallum, E. G.
1893-JMceallum, W.

1889—McCallum, W.
1895 - Maconachie, G. R. B.
1893-^Tc^^immon, W. D.
1895—McCuUough, H. A.
1889— McEvoy, T. A.
1895-McGillivrav, J. W.
1885—McXntyre, D. N.
1885—McKay, J. B.
1886-McKay, J. G.
1893 -McKenzie, W. G.
1891-McKenzie, A. G.
1889-i-McLaren, P. S.

189.S—McMordie, R.
1893 -McNaughton, K.
1895—McPhail, J. D.
1883—McPherson, D.
1890-Monk, W. D.
1889-Monteith, S. N.
1891—"Morgan, R. N.
1890—Mulholland, F.

1878—Nasmitb, D. M
1891—Newcomen, W. F.
1879-Nichol, A. (ob.)

1882—Nicol, G.
1882—Notman, C. R.

1877—O'Beirne, A. C.
1887—Orsman, C. P.
1886—Owen, W. H.

1888 -Palmer, W. J.

18S7—Paterson, B. E.

1895—JPaterson, T. F.
1895 -Payne, G. Y.
1883—Perry, D. E.
1891 -Perry, E.G.
1893-Phin, A. E.
1881—§Phin, R. J.

1881-Phin, W. E.
1881—Pope, H.
1886—Power, R. M.
1884-Powys, P. C.

1882—JRamsay, R. A.
1879— Randall, J. R.
1885- *Raynor, T.

1885—Reid, P.

1894—Reinke, C. E.
1889—Randall, W.
1889—Rennie, E. A.
1883—*Robertson, W.
1S79—Robertson, J.

1894 -Robertson, G. A.

1881—Robins, W. P.
1879-Kobinson, G. B.
1893-Roper-Curzon,A.G.H.
1892—Roper-Curzon, S.

1881 -Ross, J. G.
1894—Rowe, G. F.

1892—Ruthven, W. A.

1884—Saxton, E. A.
1888—Serson, W. E,
1892—*Shaw, R. S.

1888-Sinclair, J. J.

1882-Silverthorne, N.
1894-Simp>on, A. E.
1892-Soule, A. M.
1888-Soule, R. M. (06.)

1877— Sykes, W. J.

1883- Schwartz, J. A.

* Gold Medallist. t First Silver Medallist. t Second Silver Medallist.

§ Winner of the Governor-General's Medal—the only medal given that year.
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1887-tScrngham, J. G.
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College Roll for 1895.

Second Tear Students.

Name.

Bell, T. C
Brickwell. J. R
Butler, W. E .

.

Campbell, A
Cass, L. H ....

Campbell, W. G.
Chadsey, G. E...
Charlton, E. S...
Cousins, R. J . .

,

Cunningham, J .

Devitt, I. I

Dunn, E....

Edelsten, E. J. M
Farrer, J. W
Gadd, T. T .

.

Gamble, Wm
Guy, J. T....

Higginson, G. O.
Hodgetts, P. W.
Hutton, H

Kennedj-, A . .

.

Kewley, H. D.
Kipp, A

Lang, 1.. W . .

.

Leavitt, A. S
Loghriu, S. M.

Morgan, G. W
McCallan, E. A . .

.

McCullough, H. A.
McDougall, D. U .

McDonald, J. C . .

.

McGillivray, J. W.
Maclennan, J. F. .

.

McPhail, J. D
Macpherson, D. J .

Nasmith, Jno

Oastler, J. R .

Parker, F. A .

Payne, G. Y...
Ponting, E. A.

Robertson, T. H.
Rogers, C. H . .

.

P. O. Address.

Cataract
Paris
Dereham Centre

Dalmeny .

L'Orignal .

Brantford .

Sumas . .

.

St. George.
Enterprise
Ardtrea . .

.

Floradale . .

.

Plover Mills.

London

Parry Sound

Varney
Cumberland

.

Columbus . .

.

Hawkesbury .

.

St. Catharines
Toledo

Limehouse
Sarnia
Chilliwack

St Marys
Vankleek Hill
Stratford . . .

.

Kerwood

St. David's .

Nantve
Martintown
Lucknow . .

.

Sumas
Owen Sound

.

Vernon
Lancaster . .

.

County, etc.

Toronto

Featherstou

Sissons, F. J. S
Stoddart, R. L.

.

Taylor, W. H
Thom, W. E
Tye, C. W .

.

Whetter, .T R.
Wilson, A. F .

Bowmanville
Peterborough

i Moweaqua ,

.

Kingston
Grafton

Barrie
Bedford

Peterborough
Morrisburg .

.

Haysville . . .

Lorneville
McGarry

Peel, Ont.
France.
Oxford, Ont.

Russell, Ont.
Prescott, Ont.
Brant, Ont.
British Columbia.
Brant, Ont.
Addington, Ont.
Simcoe, Ont.

Waterloo, Ont.
Middlesex, Ont.

England.

Parry Sound District, On

Grey, Ont.
Russell, Ont.
Ontario. Ont.

Prescott, Ont.
Lincoln, Ont.
Leeds, Ont.

Halton, Ont.
Lambton, Ont.
British Columbia.

Perth, Ont.
Prescott, Ont.
Perth, Ont.

Middlesex, Ont.

Bermuda.
Simcoe, Ont.
Glengarry, Ont.
Huron, Ont.
British Columbia.
Grej', Ont.

i Carleton, Ont.
Glengarry, Ont.

York, Ont.

Parry Sound District, Ont.

Durham, Ont.
Peterborough, Ont.
Illinois, U. S. A.

Frontenac, Ont.
Northumberland, Oat.

Simcoe, Ont.
England.

Peterborough, Ont.
Dundas. Ont.
Wateik.o, Ont.

Victoria, Ont.
Lanatk, Ont.
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Allison, D. H
Arms, W. L

Balfour, T. B
Bard, A. L .

.

Beam, E
Benning, Jas
Black, G. W..
Bourassa, H .

.

Burk, H. W..

Christy, E. V
Craig, R, D .

.

Davis, A. N .

.

Elliott, W. J

Fairweather, T. H.
Fierheller, E. E . .

.

Findlay, J

Geddes, M. D..
Gibson, T. F. E
Gilbert, S
Gooch, G. E ...

Harkness, R. E. L
Heartz, W. B. G
Harris, M. E

Irving, J. C . . .

.

Johnston, A. C

Kennedy, J. A
King, C

Leggatt, Jas .

.

Leishman, J. E. B.
Lewes, Geo
Lloyd, Jones T . .

Lucas, \V. T

Mather, J. W .

Mills, E. E . .

.

Milson, W. G
Moffatt, T
Mooney, John

.

McCalla, .

McCready, J
Macdonald, A. W
McDonald, J. D .

.

McKenzie, M. A .

McLaughlin. F. G.
McMaster, E. B...
McMillan, M. J . .

.

McPhail, D. J. ..,

Nicholson, Geo

Pearson, T. E .

,

Pugh, S. H ...

Ratcliflfe, A. G
Ratclifife, J . N

College Eoll for 1895.

First Year Students.

Adolphustown

.

Randolph

Amherstburg
BardsvUle
Black Creek .

.

Williamstown
Winchester .

.

St. Hubert .

.

Amherstburg

.

Bloomfield
Guelph . .

.

Cayuga .

Seaforth

Alma
Mount Elgin
Toronto

Midlothian
Toronto . . .

.

Dublin . . .

.

Toronto

Irena. ...
Truro. ..

Brantford

Vernon River Bridge

Winchester

Nassagaweya
Guelph ....

Mitchell . .

.

New Lowell.
Ballymote. .

.

Burford
Bailieboro'. .

New Lowell
Yarmouth Centre
Goring
Morewood'
Inverness

St. Catharines.
Harriston
Oakville
Lancaster ....

Thornton
Stroud
Toronto
Newmarket .

.

Vernon

Montreal

Weston .

Milverton

Anderson

.

Anderson

299

Lennox, Ont.
Wisconsin, U.S.A.

Essex, Ont.
Muskoka, Ont.
Welland, Ont.
Glengarry, Ont.
Dundas, Ont.
Chambly Co

. ,
Que

.

Essex, Ont.

Prince Edward, Ont.
Wellington, Ont.

Haldimand, Ont.

Huron, Ont.

Wellington, Ont.
Oxford, Ont.
York, Ont.

Parry Sound District, Ont.
Vork, Ont.
Ireland

.

York, Ont.

Dundas, Ont.
Nova Scotia.

Brant, Ont.

Prince Edward Island.

Dundas, Ont.

Halton, Ont.
Wellington, Ont.

Perth, Ont.
Simcoe, Ont.
Middlesex, Ont.
Brant, Ont.
Northumberland, Ont.

Simcoe, Ont.
Elgin, Ont.
Grey, Ont.
Dundas, Ont.
Megantic Co

. ,
Que

.

Lincoln, Ont.
Wellington, Ont.
Halton, Ont-
Glengarry, Ont.
Simcoe, Ont.
Hants, England.
York, Ont.
York, Ont.
Dundas, Ont.

Quebec.

York, Ont.
Perth, Ont.

Perth, Ont.
Perth, Ont.
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4. Dairy Students.

Name.

Abbott, R. C
Aiken, R. J
Arkell, H. C .... .

Armstrong, W. M . .

.

Baird, A. K
Beavis, A. H
Biergin, E.
Blayney, J. E
Boyd, 1)

Boves, F
Bradley, R. W
Campbell, A
Campbell, Miss E. M
Carlaw, Geo
Carson, W. .J

Carter, J. G
Carter, W. E. C
Chalmers, A
Christie . . . .

Clute, .J. A
Code, B
Comba, W
Coomber, H
Copeland, J. W
Conroy, W. J
Cowieson, W. R
Curtis, W
Dean, F
Dennis, R. B
Dixon, T. S
Duncan, R. C

Elliott, A. T
Elliott, Wm
Evertts, M. W
Gardiner, R. M
Gibbs, A
(Toodale, Miss E
Graesser, F. A
Graham, G. A

Hamilton, C. A. W .

Hepks, H ^
Henrick, K. A
Hill, G. W
Rill, Jas. A
Humphrey, Gen

Irvine, D. A

James, D. A
Jacksf'U, ^liss L
Jeffs, C. B

King, R. B

Laird, J. G

Marquette, G. W . .

.

Marsh, G. F
Marshall, T. B
Matthews, A. F

P. O. Address. County, etc.

Lakefield Peterborr ugh

.

Princeton Oxford, Ont.
Teeswater < Bruce, Ont.
Guelph Wellington, Ont.

Motherwell Perth, Ont.
Dunsford i Victoria, Ont.
Vernon

j

Trulbull Co , Ohio.
Lynnville Norfolk, Ont.
Manotick

|
Carleton, Ont.

Nilestnwn Middlesex, Ont.
I
Manotick Carleton, Ont.

Thedfcrd
Dalkeith
Warkworth
Metcalfe
Guelph
Toronto ...

Monkton
Winchester
SiUsville .

Burritt's Rapids.
Gordon ville

Port Elgin
Eastwood
Cornwall
Queensville

| York, Ont.
Newmarket I York, Ont

Lambton, Ont.
Glengarry, Ont.
Northumberland, Ont.
Carleton, Ont
Wellington, Ont.
York, Ont
Perth, Ont.
Dundas, Ont.
Lennox, Ont.
Leeds, Ont.
Wellington, Ont.
Bruce, Ont.
Oxford, Ont.
Stormont, Ont.

Harley
I
Brant, Ont.

Newmarket
Lunenburg
Buttonville

Bluevale
Gait
Easton's Corners.

York, Ont.
Stormont, Ont.
York, Ont.

Huron, Ont.
Waterloo, Ont.
Grenville, Ont.

Valetta
j

Kent, Ont.
Cheapside I Haldimand, Ont.
Milverton Perth, Ont

.

Llangollen
Weatwood

.

Guelph . . .

.

Palermo . .

.

Headford .

.

Summerhill

.

Conway . . .

.

Nerval . . .

.

North Wales.
Peterborough, Ont.

Wellington, Ont.
Halton, Ont.
York, Unt.
Huron, Ont.
Lennox, Ont.
Halton, Ont.

Dalkeith
] Glengarry, Ont.

Nilestown Middlesex, Ont.
Petrolia .

.

| Lambton. Ont.
Bond Head | Simcoe, Ont.

Johnson's Crossing Nova Scotia.

Sarnia
j
Lambton, Ont.

Van Camp Dunda«, Ont.
Thornbury

| Grey,.Ont.
Princeton

| Oxford, Ont.
Denheid

|
Middlesex, Ont.
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Dairy Students.—Continued.

Name. F. O. Address. County, etc.

Malcolm, Robt
Medd, VV. G...
Metcalfe, G.. ..

Millar, J. F . . .

.

Mitchell, H . . .

.

Mitchell, W. H

Kinlough • •

Constance
Norwood
Brantford
Keswick Ridge
Lennoxville . .

.

McCallum, L. C.
McDonald, T. W
McDonald, W. J
McDonagh, O. E.
McGarry, W. R .

,

McPheraon, A. D

Guelph
Caledon, East.
Ormond
Kettleby
McGarry ....

Tayside
McQuillan, J. J

I
Guelph

Papineau, P. C
Parker, A. A .

.

Parker, Mrs. E
Purdy, W. O .

,

3, W. J
Reist, E. B . . .

.

Rendall, Wm .

.

Richardson, D
Robeson, J
Ross, E. B . . .

.

Ross, W. A . . .

.

Sharpe, A. W . .

.

Shorey, S. C. . .

.

Scott, J. H
Singleton, W. M

.

Smith, E. P
>-^mith, H
Smythe, F. L . .

.

Stillman, R
Stonehouse, J . .

.

Storey, H. E . .

.

Stevenson, A . .

.

Swartz, W. J . .

.

Bruce, Ont.
Huron, Ont.
Peterborough, Ont.
Brant, Ont.
YorkCo., N.B.
Quebec.

Wellington, Ont.
Peel, Ont.
Dundas, Ont.
York, Ont.
Lanark, Ont.
Stormont, Ont.
Wellington, Ont.

Constance Huron, Ont.
Rockford Norfolk, Ont.
Puslinch Wellington, Ont
Rockdale Peterborough, Ont

.

Almonte . .

.

Heidelberg .

Camperdown
Vandecar . .

.

Athens
Iroquois
Brucefield . .

.

Mount Forest Wellington, Ont.
Sandhurst Lennox, Ont.
Cromarty

|
Perth, Ont.

Newboro'
|
Leeds, Ont

.

Carleton, Ont.
Waterloo, Ont.
Grey, Ont.
Oxford, Ont.
Leeds, Ont.
Dundas, Ont.
Huron, Ont.

Chilliwack .

.

Clarence . . .

.

Tormore . . .

.

Campbellford
Port Perry .

.

Cobourg
Clayton
Aylmer

Taber, F. W Little York
Tucker, G. E I Clarence
Travis, C
Travis, F
Traviss, C. H
Waddell, Wm...
Weir, Wm
Westphall, A. A.

Young, Robt . .

.

Acacia
Stafford ville
Holt i York, Ont.

British Columbia.
Russell, Ont.
York, Ont.
Northumberland, Ont.
Ontario, Ont.
Northumberland, Ont.
Lanark, Ont.
Elgin, Ont.

York, Ont.
Russell, Ont.
Norfolk, Ont.
Elgin, Ont.

Kinloss . .

.

Lang
Nelson .

.

Stoufifville

,

Bruce, Ont.
Peterborough, Ont.
Halton, Ont.

Ontario, Ont.

Total number in Dairy Course 100.
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APPENDIX II.

SYLLABUS OF LECTURES.

Lectures began as usual on the 1st October, 1893, and continued, with the omission

of the Christmas vacation, until the 30ch June, 1894, which latter date was the end of

the scholastic year 1893 94.

The following syllabus of lectures will convey some idea of the class-room work done
by the several professors in the nine months just mentioned.

FIRST YEAR.

Fall Term — 1st October to 22nd December.

Agriculture

Introductory. Ancient and modern agriculture ; agricultural literature ; different

systems of farming ; history of agriculture.

Snils. Their formation and composition, physical and chemical properties, etc.;

examination and classification of soils ; cultivation of soils, including various tillage

operations— plowing, harrowing, cultivating, rolling, etc.

Land Drainage. Method of laying out drains ; various kinds of drains and their

construction ; different modes of draining.

Rotation of Crops. Importance and necessity of rotation; principles underlying it

;

rotations suitable to different kinds of soil ; examination and criti cism of different sys-

tems of rotation.

Cattle. Pointing out and naming the diff'erent parts of the animal ; characteristic

points and peculiarities of the principal beef and dairy breeds of cattle
;
practical hand-

ling of beef and dairy animals.

Natural Science.

Chemical Physics. Matter ; accessory and essential properties of matter ; attrac-

tion ; various kinds of attraction—cohesion, adhesion, capillary, electrical and chemical

;

specific gravity ; weights and measures ; heat, measurement of heat, thermometers,

specific and latent heat ; sources, natures and laws of light.

Inorganic Chemistry. Scope of subject ; elementary and compound substances

;

chemical aflSnity ; symbols ; nomenclature ; combining proportions by weight and by

volume ; atomic theory ; atomicity and basicity ; oxygen and hydrogen ; water—its

nature, functions, decomposition and impurities ; nitrogen ; the atmosphere—its compo-
sition, uses and impurities ; ammonia—its sources and uses ; nitric acid and its connec-

tion with plants.

Human Physiology and Hygiene. Description of the different tissues of the body ;

alimentary system ; circulatory system; nervous system; importance of ventilation and
the influence of food on the body; remarks on the proper care of the body and atten-

tion to its surroundings in order to keep it in a continual state of health.

Zoology. Distinction between animate and inanimate objects ; distinction between

plants and animals; basis of classification of Animals; leading character of each sub-

kingdom, with special reference to classes of animals connected with agriculture.

Veterinary Science. •

Anatomy and Physiology of the horse, ox, sheep and pig ; osseous system, muscular

system, syndesmology, plantar system, and odontology.



59 Victoria. Sessional Papers (No. 18). A. 189fi

English.

Composiiion. Review of grammar, with exercises on capital letters and punctuation.

Literature. Selections from Palgrave's Golden Treasury]and^Addison.

Mathematics.

Arithmetic. Review of subject, with special reference to methods, decimals, interest, j

discount, general problems.

Bookkeeping. Subject commenced.

Winter Term.—22nd January to 16th April.

Agriculture.

Manures. Composition, management, and application of farmyard manure; arti-

ficial fertilizers—their composition, uses, and modes of application ; mechanical and
chemical effects of manures on various kinds of soil and crops ; the amounts to apply,

etc.; green manures.

Crops for Soiling. The advantages of soiling ; the^principal soiling crops ; feeding

of green crops to live stock.

The Weeds of the Farm. The most troublesome weeds described, and different

modes of eradicating them.

Sheep. Characteristic points of medium and Ion wool breeds, and practical hand-

ling of same.

Natural Science.

Inorganic Chemistry (Continued) Carbon; combustion; carbonic acid and -its

relation to the animal and vegetable kingdom ; sul: hur and its compounds ; manufacture ,

land uses of sulphuric acid
;
phosphorous

;
phosphoric acid and its importance in agricul-

ture ; chlorine—its bleaching properties ; bromide ; iodine ; silicon ;
potassium ; calcium

;

magnesium ; iron, etc.

Organic Chemistry. Oonstitutions of organic compounds ; alcohols ; aldehydes, acids

and their derivatives : formic, acetic, oxalic, taitaric, citric, lactic, malic, uric, and tannic

acids. Constitution oi oils and fats—saponification ; sugars, starch, cellulose ; albumi-

noids, or flesh formers, and their allies ; essential oils ; alkaloids— morphine and quinine

j

classification of organic compounds.

Zoology (Continued). Sub-kingdoms further described ; detailed account cf some
injurious parasites, such as " liver-fluke," "tape-woim," "trichina," etc; insectE—their

influence on plant lile ; corals and mollusks as agents in the formation of soil ; verte-

brates, with special reference to those of importance in the economy of the farm.

Lectures illustrated by specimens and diagrams.

Veterinary Science.

Veterinary Anatorriy. Anatomy and physiology of the horse, ox, sheep and pig

—

digestive system, circulatory system, respiratory system, urinary sjstem, nervous system,,

sensitive system, generative system, tegumental system.

English.

Composition. Exercises continued ; letter writing, etc.

English Classics. Critical study of selections from Palgrave continued, with selec-

tions from Irving's Sketch Book.

^ Mathematics and Bookkeeping.

Arithmelic. Equation of payments
;
percentage

;
profit and loss : mensuration.

Bookkeeping. Business forms and correspondence; geneial farm accounts; dairy,

field and garden accounts.
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Spring Term.—17th April to 30th June.

Agriculture.

Preparation of soil. Modes of preparation for different crops, and various kinds
of soil.

Seeds and Sowing. Testing the quality of seed ; changing seed
; quantity per acre •

and methods of sowing.

The Crops of the Farm. Their growth and management—hay, rye, wheat, barley,
oats, peas, buckwheat, potatoes, turnips, mangels, sugar beets, rape, etc.

Pastures. Growth and management of pastures ; temporary and permanent pastures.

Feeding of Live Stock. General outline of the principles of feeding different kinds
of stock.

Natural Science.

Geology. Connection between geology and agriculture ; classiB cation of rocks their
origin and mode of formation, changes which they have undergone after decomposition •

fossils—their origin and importance
;
geological periods and characteristics of each.

Geology of Canada, with special reference to the nature and economic value of the
rock deposits

;
glacial period and its influence on the formation of soil.

Lectures illustrated by numerous specimens and designs.

Botany. Full description of seed, roots, stem, leaves, and flower. Plants brought
into the lecture room and analyzed before the class, so as to render students familiar
with the different organs and their use in the planet economy.

Lectures illustrated by excellent diagrams.

Veterinary Science.

Materia Medica. The preparation, doses, action, and use of abouc one hundred of
the principal medicines used in veterinary practice.

English.

English Grammar and Composition. Authorized Grammar.

English Classics. Critical study of selections from Palgrave and Irving.

Mathematics.

Mensuration. Mensuration and surfaces—the square, rectangle, triangle, trapezoid
regular polygon, circle. Special application to the measurement of lumber. ' Mensura-
tion bf solids j special application to the measurement of timber, earth, etc.

SECOND YEAR.

Fall Term.—1st October to 22nd December.

Agriculture.

Cattle. Origin and history of the leading breeds of cattle in America ; beef breeds
their leading characteristics and principil points: dairy breeds—their leading charac-
teristics and principal points ; practical handling and judging of cattle.

Natural Science.

Agricultural Chemistry. Connection between chemistry and agriculture • the various
tompounds wtich enter into the compositions of the bodies of animals; the chemical
changes which food undergoes during digestion ; chemical changes which' occur durino-
the decomposition of the bodies of animals a"-, death; the functions of animals and
plants contrasted

;
food of plants, and whence derived ; origin and nature of soils •

classification of soils
;
causes of unproductiveness in soil and how deteeted

; preservation'
improvement and renovation of soils

; miuures clamtiei
; the chemical action of minures'

on different soils ; commercial valuation of fertilizers.
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Horticulture.

Fruit Growing.

Introduction. Brief history of horticulture ; extent and importance of the industry ;

Ontario as a fruit-growing country ; the outlook for the fruit industry ; requisites for

the business.

Leading Principles in the Growth of Trees. Description and function of roots,

stems, branches, buds, leaves, flowers, fruit and seeds. Illustrated by specimens in the

class room.

Production of New Varieties. Species and varieties ; natural and artifical pollina-

tion ; crossing and hybridizing practised by students in the greenhouses and orchards.

Propagation of Varieties. By cuttings, layers, grafting and budding. Illustrated

by specimens and practised by students in the greenhouses.

Setting Out Orchards and Fruit Plantations. Suitable soils and situations ; dis-

tances for planting ; marking out the ground ; obtaining nursery stock ; transplanting ;

watering; mulching.

General Management of Orchards and Fruit Plantations. Cultivation ; manuring
;

spraying ; thinning fruit : implements suitable for the different operations,

Di^erent Kinds of Fruit. Apples, pears, quinces, plums, apricots, cherries, grapes,

raspberries, blackberries, currants, gooseberries, strawberries, etc., treated of in detail

according to the following syllabus: (1) History and botanical matter
; (2) extent of

cultivation; (3) methods of propagation; (4) soils suitable; (5) culture required;

(6) methods of pruning and training
; (7) time and manner of harvesting; (8) packing

and marketing ; (9) method of keeping and storing; (10) varieties grown.

Veterinary Science.

Pathology. Osseous System. Nature, causes, symptoms and treatment of diseases

of bone, as splint, spavin, ringbone, etc.

Muscular System. Nature, causes and treatment of flesh wounds,etc.

Syndesmology. Nature, causes, symptoms and treatment of curb, bog spavin and

other diseases of the joints.

Plantar System. Nature, causes, symptoms and treatment of corns, sand-crack,

founder and other diseases of the feet.

Odontology. Diseases of the teeth, and treatment of the same.

English.

English Classics. Critical study of Shakespeare's "Julius Caisar."

Physics.

Dynamics. Force (different kind of) ; motion ; laws of falling bodies ; work ; the

simple machines.

Statics. Composition and resolution of forces
;
parallelogram of forces ; conservation

of energy.

Winter Term,—22nd January to 16th April.

Agriculture.

Sheep. Origin and history of the leading breeds of sheep in Britain and America
;

coarse, medium, and fine-wooled sheep—their leading characteristics and principal points
;

practical handling and judging of sheep.

Swine. Origin and history of the leading breeds of swine in Britain and America ;

large and small breeds of swine—their leading characteristics and principal points ;

practical handling and judging of swine.
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Natural Science.

Agricultural Chemistry.—Oontinuation of the subject from preceding term, as fol-

lows : Composition of plants in relation to the soils upon which they grow ; rotation of

crops ; the classification of fodders according to their chemical composition and a general

treatment of the science of cattle feeding ; relation of feeding to manure ; chemistry of

the dairy.

Economic Entomology.—Anatomy, classification, and metamorphosis of insects

;

principal insects injurious to vegetation ; their habits, and the best methods of checking

and preventing their ravages ; insecticides, and the best methods of applying them ;

beneficial insects referred to. Course illustrated by a good collection of beneficial and
injurious and of insectivorous birds.

Meteorology. Relation of meteorology to agriculture; composition 'and movements
of the atmosphere ; description of the barometer ; different kinds of thermometers

;
plu-

viameter and anemometer, and how to read them ; temperature, its influence on agricul-

ture ; the elements which are to be considered in the discussion of climate ; the principlea

considered in forecasting the weather.

Lectures illustrated by instruments referred to.

Horticulture.

1. Vegetable Gardening.

Gardening as an Occupation. Extent and importance of the industry j market
gardening near large towns and cities.

The Farmer's Garden. Location, size, and soil suitable.

Fertilizers for the Garden. Barnyard manure ; composts ; artificial fertilizers ; time
and manner of applying them.

General Management of Garden. Preparation for and cultivation of crops ; rotation

of crops
]
plan of garden.

Garden Seeds. Method of obtaining ; vitality ; time and manner of sowing ; condi-
tions favorable to germination.

Raising Plants. Construction and management of hotbeds and cold-frames ; trans-
planting.

Forcing Garden Crops, Illustrated by growth in the greenhouses of radishes lettuce
onions, potatoes, tomatoes, cauliflowers, cucumbers, melons, rhubarb, mushrooms etc.

Garden Crops. Beets, carrots, paisnips, salsify, radishes, turnips, potatoes, onions
asparagus, spinach, lettuce, cabbage, celery, rhubarb, cauliflower, peas, beans, corn
melons, squashes, cucumbers, tomatoes, herbs, etc., treated of in detail according to the
following syllabus: (1) History and botanical matter; (2) Importance and extent of
cultivation

; (3) Soils and fertilizers suitable
; (4) Propagation

; (5) Culture and general
management

; (6) Harvesting
; (7) Packing and marketing

; (8; Storing
; (9) Varieties

grown.

2. Landscape Gardening.

Location of buildings ; making and care of lawns ; kinds, arrangement, and care of
trees, shrubs, vines, hedges, and flower-beds ; course and construction of walks and
drives; general surroundings.

•5. Arboriculture.

Importance of forests ; their effect on climate ; different kinds of trees their
occurrence, habits, and uses

;
where trees should be planted ; raising trees irom seed •

planting operations ;
transplanting large trees ; care and management of trees, with^a

view to ornament, shelter and economy.
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Jf.. Floriculture.

Soil for house plants ; methods of potting
;
propogation of plants ; effect of atmos-

phere, temperature and light on plants ; watering ; trimming and training ; treatment

of frozen plants ; resting plants ; kinds of plants suitable for window or conservatory,

hanging baskets, rockeries, flower beds, etc. ; arrangement of plants for effect.

Veterinary Science.

Digestive System. Nature, causes, symptoms and treatment of spasmodic and flatu-

lent colic, inflammation of the bowels, acute indigestion, tympanitis in cattle, impaction

of the rumen, and many other common diseases.

Circulating System. Description of the diseases of the heart and blood.

Respiratory System. Nature, causes, symptoms, and treatment of catarrh, nasal-

gleet, roaring, bronchitis, pleurisy, and inflammation of the lungs, etc.

Urinary System. Nature, causes, symptoms, and treatment of inflammation of the

kidneys, etc.

Nervous System. Nature, causes, symptoms, and treatment of lockjaw, string-

halt, etc.

Sensitive System. Nature, causes, symptoms, and treatment of the diseases of the

eye and ear.

Generative System. Nature, causes, symptoms, and treatment of abortion, milk-

fever, etc.

Tegumerdal System. Nature, causes, symptoms, and treatment of scratches, sallen'

ders, mallenders, parasites, and other diseases of the skin.

English Literature and Political Economy.

English Classics, The critical study of Shakespeare's " Richard II."

Political Economy. Utility
;
production of wealth—land, labor, capital ; division

-of labor ; distribution of wealth ; wages ; trades unions ; co-operation j money ; credit

;

credit cycles ; functions of government ; taxation, etc.

Physics.

Hydrostatics. Transmission of pressure ; the hydraulic press ; specific gravity

;

xlensity
;
pumps, siphons, etc.

Spring Term.—17th April to 30th June.

Agriculture.

Breeding. Outline of the general principles of breeding.

Feeding. Feeding standards ; feeding for growth, meat, milk, quality of milk, etc.

Care and management of cattle, sheep, and swine ; care at different periods of growth,

at different seasons, and under varying conditions.

Natural Science.

Determination of soils and fertilizers by physical properties.

Analytical Chemistry. Chemical manipulation, preparation of common gases and
reagents; operations and analysis—solution, filtration, precipitation, evaporation, distilla-

tion, sublimation, ignition, and the use of the blow-pipe ; testing of substances by reagents

;

impurities in water ; adulteration in foods and artificial manures; injurious substances

in soils.
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Systematic and Economic Botany. Classification of plants and characters of the

most important orders.

This course is illustrated by a large collection of plants in the college herbarium, and
also by analysis of several plants collected in the fields and woods of the farm.

Greenhouse Plants. Special study of all plants grown in our greenhouses, and the

shrubs, etc., on the lawn.

Veterinary Science.

Materia Medica. The preparation, actions, uses, and doses of medicines—continued-

from the spring term of the first year. Lectures on special subjects, such as pleuro-

pneumonia, the rinderpest, tuberculosis, etc.

Veterinary Obstetrics. Description of fcetal coverings. Pneumonia in connection

with puberty, oesirom gestation, sterility, abortion, normal and abnormal parturition.

Diseases incidental to pregnant and parturient animals.

English.

English Classics. The critical study of Tennyson's " Locksley Hall," and Scott's>

" Talisman."

Physics.

Capillarity, latent and specific heat, as affecting draining and soil cultivation.

Road-making.

Determination of proper slopes ; shape of road-bed ; drainage of roads ; various road!

coverings, etc.

OUTLINE OF THIRD YEAR WORK.

Agriculture.

(1) Principles and practice of general agriculture
; (2) " Agriculture in some of its:

relations with chemistry " (Storer), Vols. I. and II.
; (3) Composition, use, and practical

application of the more common artificial fertilizers (Canadian and United States Experi-

ment Station bulletins to date)
;

(-i) History, characteristics, and distinguishing points of

all the pedigreed breeds of cattle, sheep, and swine now bred in America
; (5) The prin-

ciples which govern successful stock-breeding (Miles)
; (6) Construction and arrangement

of farm buildings, with a view to cheapness, economy of space and convenience.

Dairying.

(1) "Analysis of Foods " (Blyth), Part IV., pp. 201-238
; (2) "Dairyman's Manual '^

(Stewart)
; (3) " Milch Cows and Dairy Farming " (Flint)

; (4) " Scientific Dairy-

Practice " (Lynch); (.5) " The Dairy " (Long and Morton); (6) "The Practical Butter

Book " (Willard)
; (7) Eeports of Dairy Associations of Ontario for 1891 and 1892, and

subsequent reports to date; (8) Eighteenth Annual Report of the Ontario Agricultural

College, Part VIII, and Report for 1893, Part IX; (9) Dairy bulletins and reports

from Canadian and United States Experiment Stations, to date; (10) "Cheddar Cheese"'

(Decker); (11) Course of Lectures on dairying.

Chemistry.

The work in this department comes under four heads, each of which forms the basis

of a separate examination.

(1) General Chemistry, Organic and Inorganic. " Advanced Course " and " Chem-
istry of the Carbon Compounds" (Remsen), with a course of lectures. Most stress laid

on those elements and compounds which have a bearing on agriculture ; laws and.

theories of chemistry discussed.
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(2) Agricultural Chemistry. " Chemistry of the Farm " (Warington), and " Agri-
culture in some of its Relations with Chemistry " (Storer), with lectures, Vol. I., Chapters
1, 2, 3, 4, 7, 8, 10, 11 and 12 ; Vol. II., Chapters 5, 6, 7, 8, 9, 10, 15, 17, 18 and 19.

(3) Animal Chemistry and Cattle Feeding. " Manual of Cattle Feeding " (Armsby),
with lectures.

(4) Analytical Chemistry. Qualitative and Quantitative Analysis, analysis of soils,

fertilizers, agricultural products, etc.

Geology.

A general review of the subject, referring to ages, systems, and formations in Canada
;

^special attention to the geology of Ontario, New Brunswick, Nova Scotia, Manitoba, and
the Northwest, with reference to their most valuable economic products ; the disinteg-

ration and decomposition of rocks in the formation of soil.

Natural History. (Three Examinations.)

Systematic and Economic Botany. Classification of plants and characters of the most
important orders ; special reference to the injurious fungi and weeds.

Structural and Physiological Botany. Cells and tissues in plants ; organs of vegeta-

tion and reproduction
;
plants in relation to soil

;
processes of assimilation, absorption and

metabolism.

Economic Entomology. Classification of insects ; the consideration of seventy-five

species injurious to plants and domestic animals, and the best means of killing them
;

beneficial insects aud insectivorous birds.

Microscopy. Manipulation of the microscope ; methods of mounting specimens

;

-drawing objects under the microscope ; microscopic study of plant structures.

Books of Reference in Botany, etc. Injurious Insects (Saunders) ; Structural Botany
(Gray); Physiological Botany (Vines)

; Systematic Botany (Gray's Manual and Spotton,

Part II.) ; Injurious Fungi (Smith) ; Practical Botany (Hillhouse) ; Vegetable Histology
.(Strasburger).

English.

(1) Grammar (High School Grammar)
; (2) Composition and Rhetoric (Bain)

;

'(3) Outline of English Literature (Lectures with Spalding and Craik)
; (4) Themes; (5)

•Critical reading of the following selections :

Shakespeare—" Macbeth."

Bacon—Essays : Of Studies, Great Place, Boldness, Goodness and Goodness of

!Nature, Youth and Age, Discourse, Friendship.

Milton—" Lycidas" and " Paradise Lost," Book 1.

Pope—Essay on Criticism.

Addison—^^ectB.iov, Nos. 23, 26, 47, 93, 115, 162, 225,381, 387, 483, 583, 598.

Wordsworth—The Solitary Reaper ; Intimations of Immortality ; Resolution and
Independence.

Macaidag—Essay on Lord Bacon.

DeQuincey—William Wordsworth.

Tennyson— " Locksley Hall " ;
" In Memoriam," I-xxvii.

Note—In order to pass in this department, it is necessary, above everything else,

that the candidate know how to spell correctly and be able to write good English.

Drawing.

Freehand and mechanical drawing, especially the drawing and construction of farm-

iiouses, barns, stables, etc.—ground plans, elevations, sections, and construction.
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APPENDIX III.

EXAMINATION PAPERS.

I. Papers Set at Easter Examinations, 1895.

FIRST YEAR.

Agriculture.

T. What is humus ?

Discuss its influence and importance,

II. What is the difference between trench ploughing and subsoiling 1 Under what
conditions might these operations respectively be advisable 1

III. Mention the principal things to be observed in tile draining.

IV. Name an important variety of each of the following :

Fall wheat, spring wheat, white oats, black oats, two-rowed barley, six-

rowed barley, peas, dent corn, flint corn and potatoes.

V. Point out the main points of difterence between the requirements of the following

crops :

(a) Alfalfa and Alsike clover.

(6) Turnips and mangels,

(c) Legumes and cereals.

VI. Give reasons for the following practices :

(a) Sowing fall wheat on pea stubble.

(6) Sowing grass seeds with barley after a root crop.

A^II. Explain:
(a) Why a public highway may be extremely dry, and the soil of a culti-

vated field beside it may, at the same time, be quite moist.

{h) Why plants on a drained field may suffer less from drought than they
would had the field not been drained.

VIII, Mention four things which you think to be of importance in selecting a dairy

cow, and state fully what you would require with regard to the things

mentioned.

Chemistry,

I. In test-tube {a) oxide of mercury, and in test-tube (?)) iron, are heated. What
effect has the heat on each 1 If any difference, state and account for it.

II. An exact weight of lead, exposed to the air, is heated for several hours in a
porcelain dish. Does the lead increase or decrease in weight 1 What is the
relation between the change in the weight of the lead and the composition of

the atmosphere ?

III. Into one jar of oxygen gas, a piece of charcoal at the ordinary temperature, and
into another a piece of glowing charcoal, are put.

1. Note the phenomena occuring in each jar.

2. What properties of oxygen are illustrated by these experiments 1

IV. How'much mercurv oxide would be necessary to furnish ten grams of oxygen ?

Hg = 200; = 16,

V. Describe any experiment by which it may be shown that nitrogen forms about
four-fifths by volume of the atmosphere.
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VI. Complete the following equations :

1. K0H + NH,01 =
2. Oa(OH), + NH,Cl =
3. NaCl + H,SO,=
4. NaBr + MnO,-H,SO,--=
5. P,0. + H,0 =
6. CO + CuO =
7. CO, + Ca(OH),=
8. CI +KOH warm and concentrated) =

VII. Two oxides of nitrogen in separate cylinders are tested. The one supports com-
bustion ; the other does not, but turns brown upon exposure to air. Name-
each oxide.

VIII. Sketch an apparatus that may be employed in preparing sulphuretted hydrogen
(H,S). What substances are required in preparing this gas ?

IX. What phenomena did you observe when molybdic solution was added to a hot
nitric acid solution of a piece of bone 'i

X. Into one of two test-tubes, each containing a water solution of KE, are put a few-

drops of chlorine-water, then the contents of each tube are treated with
starch-paste. What change, if any, did the starch-paste produce in each
case, and why this change ?

Geology.

I. State what ingredients are added to the soil by the decomposition of the boulders

of the field, and name the chief agents that affect it.

II. Name the rock systems absent in Ontario, and the places where such are repre-

sented. How do you account for their absence 1

III. Give the economic products of the Laurentian rocks, and also those of the
Silurian.

IV. Distinguish the fishes of Devonian rocks from those of the Eocene.

V. Draw diagrams representing the following : Valleys of denudation and dislocation,

conformability, dip, and a section of a coal bed.

VI. Name the characteristic fossils of the coal period, and outline briefly how coal has

been formed.

VII. Give the proofs for believing that the interior of the earth is in a heated

condition.

VIII. Upon what rock systems are Whitby, Guelph, Brockville and St. Mary's located T

IX. Into what classes or groups are rocks divided 1 Define each.

X. Give notes on the life represented in Jurassic rocks.

Zoology.

I. Name the different systems considered in classifying animals, and illustrate.

II. Compare the breathing apparatus in the following : Salmon, butterfly, whale and

frog.

III. Give examples of mimicry, hybernation and parasitism.

IV. Describe the changes undergone by an insect in its development. What term.

has been applied to such changes 1

V. Give the characters of teleostean fishes and their distribution in time.

VI. Show in what respect worms become important factors in the formation of soil.

VII. Distinguish between the rodentia and the carnivora.
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YIII. Give a list of Canadian wild ducks and examples of birds belonging to the orders

scansores, cursores, raptores.

IX. Describe the life history of Taenia solium.

X. What is a coral reef, and where are they found 1 Mention the different kinds.

Veterinary Anatomy.

I. Describe the Linea alba.

II. Trace the food through the whole length of the alimentary canal, and state the

changes, and the causes of the changes, it undergoes in its passage.

III. Describe the peritoneum.

IV. I^ame the urinary organs of the male, and describe a malpighian body.

V. Describe the stomach of the ox.

VI. State the difference between the liver and its duct of the horse and those of

the ox.

VII. Describe the epididymis.

VIII. Describe the heart.

IX. Give a general description of the course of the blood from the time it leaves the

left ventricle of the heart until it reaches the right auricle,

X. Describe the membrana nictitans.

Literature.

I. The glories of our blood and state are shadows, not substantial things ; there is

no armour against fate ; Death lays his icy hands on Kings ; sceptre and

crown must tremble down and in the dust be equal made with the poor

crooked scythe and spade.

(a) Write in verse form.

(6) State the kind of metre and rhyme,

(c) Point out and explain the figures of speech.

(d) Explain the termg, " blood," " state," " icy hand."

(e) Write the meaning of the selection in one brief sentence.

II. Quote from the Ode to Duty the stanza commencing :

I, loving freedom .....
(a) Write briefly the meaning of the stanza,

(b) Explain clearly the meaning of each line separately.

(c) Give another title to the poem expressing more fully tha central thought.

(d) What can you learn from this poem of Wordworth's character ?

III. Which of the three poems do you prefer, The Bard, Ode to Duty, or Battle of the

Baltic ? Give reasons for your choice.

IV. Qnote any one of the twenty-line stanzas from The Bard.

V. Give the name of the author and the name of the poem, to which the following

lines, respectively belong :

(a) We carved not a line, and we raised not a stone.

(b) But the tender bloom of heart is gone, ere youth itself be past.

(c) My eyes are dim with childish tears.

(d) Where ignorance is bliss,

' Cis folly to be wise.
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(e) He gave to misery all he had, a tear.

(/) The best laid schemes of mice and men,
Gang aft awry.

IV. Write, after Addison, an essay on " Westminster Abbey ", or " Improving the
Time."

Grammar and Composition.
I. What is case "^

How many case forms have nouns and pronouns respectively ?

Illustrate your answer.

II. Give the future predictive, and the future interrogative of the verb strike.

III. Improve the following sentences, giving reasons for changes made :

(1) My old friend, after having seated himself, and trimmed the boat with
his coachman, who, being a very sober man, always serves for ballast

on such occasions, we made the best of our way to Fox-hall.

(2) Alarmed by so unusual occurrence, it was resolved to postpone their

departure.

(3) Rising from these table-lands, the traveller will see lofty ranges of

granite mountains.

(4) Near the town is a deep ravine, containing a wonderful variety of trees,

shrubs, and herbs, and which extends eastward nearly four miles.

IV. Explain the difference in the meaning of the terms, " simple sentence " " sentence
"

and " paragraph ".

V. In the Old Colony days, in Plymouth, the land of the Pilgrims,

To and fro in a room of his simple and primitive dwelling.

Clad in doublet and hose, and boots of Cordovan leather,

Strode with a martial air Miles Standish, the Puritan Captain.

Buried in thought he seemed, with his hands behind him, and pausing
Ever and anon to behold his glittering weapons of warfare.

Hanging in shining array along the walls of the chamber.
Cutlass and corselet of steel, and his trusty sword of Damascus,
Curved at the point and inscribed with its mystical Arabic sentence,

While underneath, in a corner, were fowling piece, musket, and matchlock.
Short of stature he was, but strongly built and athletic,

Broad in the shoulders, deep-chested, with muscles and sinews of iron
;

Brown as a nut was his face, but his russet beard was already
Flaked with patches of snow, as hedges sometimes in November.

In the above passage :

(1) State the kind of the first sentence.

(2) Make a list of the preposition phrases in the first sentence, stating their

kind and telling the words which they modify.

(3) Paraphrase the whole passage.

VI. Write a composition of at least two paragraphs, on one of the following subjects :

(1) How to spend a holiday.

(2) The value, to the farmer, of a good education.

Arithmetic.

I. A room is 2i ft. by 20 ft. ; in the centre part is a carpet which measures 21 ft, by
17 ft. Find the cost of painting the rest of the floor at 12c. per square yard,

II. Define Linear Foot, Square Foot, Cubic Foot, Broad Foot,. Express in inches the

perimeter of a field 4 rods by 40 rods. Find the area in acres.
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III, How many board feet in a pile of lumber consisting of :

30 boards each 15 ft. long, 10 in. wide, 1 in. thick,

25 planks " 12 ft. long, 8 in, wide, 2 in, thick.

20 scantlings "16 ft. long, 3 in. wide, 3 in. thick.

IV, Explain clearly what is meant by Similar Triangles,

If the slope of a hill is 1 in 30, find the height of a hill which is half a mile

long.

V. If a tax of S2.30 is paid on a salary of $1,200, $700 being exempt from taxation,

find the rate.

VI, A town requires 819,600 to meet expenses for the year ; it pays 2 per cent, for

collection. What must be the rate, if the taxable property is assessed at

$1,200,0001

VII, How many bushels of turnips are there in a wedge-shaped pit 27 ft, long, 5 ft.

wide, 4 ft, high ?

VIII. State the rules that should guide you in operations in concrete arithmetic. Give
an example of each. Explain clearly how you would find the height of a

box, having given the length, breadth, and volume. Us3 definite quantities

in your explanation.

IX. Find the area of a regular twelve-sided figure, inscribed in a circle of 7 ft. radius.

Bookkeeping.

I. Define, and write an example of each of the following

:

Promissory Note, Receipt, Order, Oheck, Draft.

II. Explain clearly what is the purpose of each book used in keeping a set of accounts.

311. Journalize the following so as to give a fair statement of actual proceeds,

August 15.

(a) Have harvested and threshed from field No. 4, 160 bushels Oats,

assumed to be worth 50c. a bushel.

September 15.

(6) Have Have.sted from field No. 5, 150 bushels potatoes, assumed
to be worth 40c.

December 15.

(c) Sold 40 bushels oats for cash at 40 c.

December 30.

{d) Sold 20 bushels potatoes for cash at 50c.

3V Write the following in Day Book form :

(a) Field No. 6. Dr $ 7.00

To Cash $ 7.00

(6) Farm Produce. Dr 200,00
To field No. 6 200.00

(c) Cash, Dr 288.00
Farm Produce, Dr 24.00

To field No. 3 ,.

.

312.00

{d) Loss and Gain. Dr 89.00
To Plant 89.00
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SECOND YEAR.

Agriculture.

I. Discuss the utility of Dorset Horn Sheep.

II. Explain how Shropshire sheep differ from Oxfords, and note the principal points

in the history of each.

III. What points of resemblance and what points of difference are there between
Tamworth and Improved Yoikshire hogs.

IV. Account for the popularity of Short Horn cattle,

V. Describe the type of bull which you think could be mated most successfully witb
the Roan Short Horn Cow, " Laundress," belonging to the College.

VI, To what would you attach importance in selecting :

(a). A Hereford bull

;

(b) An Aberdeen-Angus cow ?

VII. Briefly mention any facts that have given prominence to the following names :

Bakewell, Bates, Ellman, Watson, Oruickshank, Tompkins, Duthie, and
Moberley.

VIII. Why do so many breeds of live stock continue to exist. Illustrate your answer
by reference to the breeds of cattle.

IX. Discuss the present condition of the cattle, sheep, and hog market, accounting for

its condition, and deducing any lessons that are to be learned from it.

Judging Cattle.

1. State which of the two cows (Devon and Sussex) you would prefer, as a dam from
which to breed beef animals, and state the princi2Jal reasons for your pre-

ference.

II. Criticize the skin, udder, milk, veins, and milk-wells of the grade cow.

III. Criticize the Shorthorn heifer as a representative of the breed.

Horticulture.

I. Give briefly the methods of propagating the following : Grapes, gooseberries, rasp-

berries, strawberries, asparagus and rhubarb.

II. Describe with drawings the renewal system of pruning and trellising grapes.

III. Discuss the subject of cultivation among orchard and garden crops.

IV. Write notes on the farmer's garden, under the following headings : Location, soilj

size, shape, cultivation and rotation.

V. In what respect do garden seeds diflPer ? How should these differences affect the
time and manner of ordering and sowing such seeds 1

VI. Outline the management of a potato crop from the time of planting till harvesting.

VII. Write brief notes on the structure and development of the edible parts of the fol-

lowing : Apple, raspberry, strawberry, carrot, potato, onion, cabbage and
cauliflower.

Chemistry.

I. The proportions of the several constituents composing the whole bodies of animals

are influenced by growth, fattening and maturity. How do these respect-

ively influence the several constituents composing the animal body 1

II. Animal bone, muscle and blood are distinct sources of incombustible constituents.

What ash constituents predominate in each 1 and in about what proportions

do they occur 1
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III. Calculate the loss of phosphoric acid, potash and nitrogen to the farm by the sale

(1) of six hundred gallons of milk, (2) of only the cheese of six hundred
gallons of milk, and (3) of only the butter of six hundred gallons of milk.

IV. Ptyalin, pepsin and trypsin are unorganized fermente.

(1) In which digestive agents do these respectively occur?

(2) By which digestive agent, or agents, and how, is each nutrient of the
food digested ?

Y. An animal receives abundant food, excessively rich in albuminoids, and equi-

librium between protein fed and protein consumption becomes established.

What will be the effects, economic and otherwise, of the following changes :

(1) Adding more albuminoids to the ration ?

(2) Reducing the absolute amount of albuminoids in the ration ]

(3) Eapidly reducing the absolute amount of albuminoids while propor-

tionately increasing the carbo-hydrates 1

(4) Changing rapidly to a cheaper ration of an albuminoid ratio of 1 : 8.5.

VI. Give reasons for or against allowing animals free access to water and salt.

'VLL. It is required to produce upon a given acreage the largest quantity of red clover

hay of the highest nutritive value. Mention every necessary precaution,

with reasons, to be taken in producing this quantity and quality of hay.

Veterinary Pathology.

I, Give the causes, symptoms and treatment for speedy cut.

II. Name the diiferent kinds of broken knees and give treatment for each kind

Til. Name the diseases of the feet and give treatment for corns.

IV. Give symptoms and treatment for nasal gleet.

V. Give symptoms and treatment for choking in the ox.

VI. Give causes, symptoms and treatment for foul in the feet of cattle.

VII. Give treatment for fistulous withers.

VIII. What is umbilical hernia? Give treatment.

IX. Give treatment for lice on cattle.

X. State the difference between the symptoms of spasmodic colic and those of inflAm-
mation af the bowels, and give treatment for the latter.

Literature,

I. 1 Oom'st thou because the anointed King is hence ?

Why» foolish boy, the King is left h'-hind,

And in my loyal bosom lies his poioer.

Were I but now the lord of such hot youth

5 As when brave Gaunt, thy father, and myself

R'^scued the Black Prince, that young Mars of men,
From forth the ranks of many thousand French,

0, then, how quickly should this arm of mine,
Now prisoner to the palsy, chastise thee,

10 And minister correction to thy fault !

(a) Who is the speaker ? To whom, and on what occasion U he speaking ?

(6). State briefly (not more thin ten or twelve liaes) the condition of
affairs in England at this time.

(c) How many persons are mentioned in line 5 ?
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{d) Give in simple prose the meaning of the above passage, taking speciaB

care to make clear the meaning of the italicized words and phrases,

II. Give a brief account of any one of the following scenes, and show how it con-

tributes to the author's purpose in the play :

(a) The scene in "Wales between the Earl of Salisbury and the Welsh
Captain.

(6) The ecene in the Duke of York's garden, in which the^ Queen, her

ladies and the gardeners appear.

(c) The scene in the Duke of York's palace, in which the Duke, the

Duchess and Aumerle are represented.

III. In the following passages, give the speaker and the connection ; and explain

clearly the meaning of the italicized portions :

(a) And formally, according to our law.

Depose Mm in the justice of his cause.

( b) The fly-slow hours shall not determinate

. The dateless limit of the dear exile.

(c) From my own windows torn my household coat.

{d) My father hath 2k power ; inquire of him,

And learn to make a body of a limb.

{e) My wretcfiedness unto a row of pins,

They'll talk of state ; for every one^doth so

Against a change.

(/) And put on sullen black incontinent.

IV. Quote any five consecutive lines of Gaunt's panegyric on England.

V. To illustrate or explain what is each of the following similes used :

(a) As seven vials of his sacred blood.

(6) Like two men
That vow a long and weary pilgrimage.

(c) As gentle^and as jocund as to jest.

{d) as sugar

Making the hard way sweet and delectable.

TI. In what different characters does Saladin appear in " The Talisman" ? Describe

briefly the meeting of the knight of the Leopard with him^in each of the

characters.

Political Economy.

I. What is the province of Political Economy ? Discuss at length.

II. Is a general rise in prices a good or a bad thing for a community 1

III. What are the qualities requisite in a substance to render it a good basis for a cur-

rency 1 Apply your conclusions to show whether monometalism or bimetal-

ism would be more serviceable to Canada.

IV. State the leading rules which should be observed in levying taxes. Show where
any of these rules are contravened in our system of Municipal, Provincial or

Dominion taxation.

V. Discuss the question, whether the great excess of imports over exports is a desir-

able economic condition.

VI. Should trades unions insist that none of their members take less than a defined

minimum wage in each district "?
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Physics.

Note.—Use diagrams as much as possible. Nos, 3, 6, 9, 10, 11, 12, and any three of

the remaining six, will constitute a full paper.

I. Describe and explain the action of Bunsen's Filterer.

"When running without any attachments, what is the appearance of the water

in the lower part of the tube ? Explain.

II. Explain the construction and use of the water-hammer.

III. Define specific gravity.

State the law by which you determine the specific gravity of heavy bodies

by immersing in water.

Describe Nicholson's Hydrometer, and relate the experiment by which you

determine the specific gravity of lead or mercury, giving quantities if

possible.

IV. Describe an experiment that you have conducted which illustrates the property of

a gas.

V. Explain the action of the ordinary lift pump.

VI. Define Pressure, Friction, Gravitation, Passive Force.

A glass cylinder three and one-half inches in diameter, sixteen inches high,

is filled with water. Find the total pressure on the sides and bottom of

the cylinder, reckoning air-pressure at fifteen pounds per square inch.

VII. Explain fully the action of the siphon. Upon what does the velocity of flow

depend ? Will the siphon work in a vacum ^

VIII. Show how to find the total pressure at the mouth of an inverted funnel when filled

with water.

IX. Define Capularity, Saturation.

Describe fully the action of water and murcury, respectively, when tubes of

different bores are inserted into the liquids ; and deduce, from the action

of water in the tubes, the condition of soil favorable to capillary action.

X. Describe and explain fully the movements of water in the soil from the time when
it enters dry soil to the point of saturation, and thence through a drying

period. Under what conditions are drains necessary 1

XI. Define Mass, Weight, Moment of a Force.

If the slope of a hill is one in fifteen, and the coefiicient of friction is one-

twentieth, what is the least force that would be required to move up the

hill a load of 3,000 ?

XII. Write a brief essay on the subject of " Wells," under the heads : kinds, sources,

causes of failure.

Drawing.

I. ((z) Construct a triangle, its sides being three-quarters, one, and one and one-half

inches respectively.

(6) On each side construct a square.

II. Given a building 34' x 58' outside measurement, with walls 1' thick :

Arrange the building for a stable to contain twenty cov s, making two-

two rows of double stalls running lengthwise of the building and facing

a central feed passage. Also show feed room and silo at one end and on
the inside of the building, and all necessary doors and windows.

Scale, one-eighth inch to one foot.

Indicate all measurements.

319



^9 Victoria. Sessional Papers (No. 18). A. 1S0">

11. Papers Set at Midsummer Examinations, 1895.

FIRST YEAR.

Agriculture.

I. Describe the type of hog which you think is the most profitable to raise.

II. Whatinjurious effects have weeds 1

How are weeds distributed %

III. Describe the habits of growth of the following weeds, and name the crops in wkich
they flourish :

Wild flax, mustard, ox-eye daisy, ragweed, and burdock,

IV. How would you treat a field infested with

:

(a) Oouch grass.

(6) Canada thistles.

V. Explain the advantages to be derived from following a systematic rotation, and

state thejprincipal things to be observed in planning a rotation.

VI. Under the|following heads, write notes on the cultivation of millet and corn :

(1) Place in rotation.

(2)^Cultivation of soil.

(3) Time and method of sowing.

(4) Quantity of seed per acre.

(5) Proper time to harvest.

(6) Utility.

VII. How would you proceed to improve a clay soil that had been greatly over-cropped,

and upon which clover generally winter-killed through being heaved by frost 1

Dairying.

I. Give a minimum yearly standard for dairy cows. How would too low a standard

of production aftect profit and loss in the dairy 1

II. Outline the best method of securing a profitable dairy herd for the average farmer.

III. What are the chief points in a good dairy stable 1 Give the best methods of

watering, tying, and keeping cows clean and healthy during the winter.

IV. Outline the present methods of judging cows at exhibitions, and suggest some
improvements.

V. Give what you consider would be a profitable ration for milking-cows during the

winter. What points should be considered in deciding on a ration ?

VI. What combination of grains will give best results in soiling cows ? Name a suit-

able series of soiling crops for Ontario.

VII. Explain the secretion of milk in the udder.

VIII. To what extent would a successful milking machine affect dairying 1 Describe any
that you have seen or heard about, and the results.

]X. Discuss the relative feeding value of skim-milk, butter-milk, and whey: (1) for

feeding pigs, (2) for feeding calves.

X. Name tLe diflerect kinds of cream separators in the new dairy building, and tell

which are belt machines and which are turbines.
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Poultry.

I. Namq the varieties of fowl in the Asiatic class, and state whether they are sitters

or non-sitters ; also give the color of eggs and the standard weights.

II. State the main points of difference between the Langshans and the Oochins.

III. Give a list of the varieties in the American class, and state whether they are sitters

or non-sitters ; also give briefly the leading characteristics of this class.

IV. Describe the comb and the plumage of the Golden and the Silver-laced Wyandottes.

(a) Give the chief disqualification in the Wyandotte varieties.

V, What are meant by the "hackle," the "primaries," and the "secondaries," "barr-
ing," " pencilling," and the " shaft "1

VI. State what you regard as essential to the health and comfort of fowls.

VII. Describe what you consider a suitable roost for hens, giving size, height, and
method of construction.

VIII. What should be done to keep hens and hen-house free from vermin ?

(rt) How would you proceed to get rid of lice in poultry buildings ?

IX. What would you use for soft food 1 How would you mix and feed it ?

X. Name the two best varieties of hens for the Ontario farmer. Compare them, and
state as fully as you can the reasons for your choice.

Bee-Keepiag.

I. How many kinds of bees form a colony 1

(a) Give the sex of each.

(Ij) Give the average lifetime of each.

II. In the keeping of bees and the production of a honey crop,

(«) What advantage does the horticulturist in the vicinity derive 1

{b) How does bee-keeping aflFect the fertility of the farm 1

Give reasons for answers in both cases.

III. Give the use of Oomb Foundation, Section, and Brood.

IV. In the specimens of Comb Foundation before you, Nos. 1, 2, and 3, give order of

preference for Comb Honey, and state reasons for your choice.

V. State briefly rules to observe when handling bees so as to guard against being
stung.

VI. Explain the use of the self-hiver, giving its advantages and disadvantages, if any

VII. As regards the depositing of eggs, how can you tell the difference between the
work of a normal queen and fertile workers 1

VIII. Give briefly the method of preparing old comb for the wax extractor.

Botany.

I. State all the ways endogenous plants can be distinguished from exogenous.

II. Describe fully the pistil, and distinguish between a vegetable and a fruit. Give
five examples of vegetables.

III. Name the different kinds of irregular flowers and the orders in which they are
found.

VI. Explain the terms plumule, follicle, pepo, nucellus, parianth ana micropyle.

V, Give a list of weeds found in the Cruciferaj, Labiatse, and Compositte.

VI. What are the characters of the Rosacese and Leguminosse ?
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VII. Classify the orders you have studied into groups of economic vahxe, for fruits,

flowers, vegetables, and grain.

VIII. How are plants nourished before and after they appear above ground l

IX. Identify the plants before you.

Materia Medica.

I. Define and give an example of (a) a caustic, (6) a rubefacient, (c) an aphrodisiac,

(d) a tonic, (e) a stimulant.

II. Mention the different ways in which medicines can gain access to the circulation

in order to establish their actions.

III. Define the following terms : (a) infusions, (h) decoctions, (c) tinctures, (d)
' fomentations, (e) drenches.

IV. Give the properties, actions, uses, and doses of Areca nut.

V. Give the actions and uses of Antimony Tartrate (Tartar Emetic) and state why
it should not be given in full doses for a long time.

VI. Give the actions and uses of eserine ; state how it should be administered, and
give the doses.

VII. Give the properties, actions, and uses of cantharides.

"VIII. What is quinine 1 Give its actions.

IX. Give the actions, uses, and doses of Sweet Spirits of Nitre.

X. Give the actions, uses, and doses of the Hyposulphite of Soda.

English Literature.

I. State briefly the matter, and explain clearly the method of treatment, of " The
Art of Book-making."

II. '* Formerly there were some restraints on this excessive viultiplication."

Discuss the above in a paragraph, explaining clearly the italicised words.

III. " That chivalrous courage which induces us to despise the suggestions of prudence

and to rush in the face of certain danger, is the ofspring of society, and
produced by education."

(a) From which essay is the above taken ?

(6) What particular topic is being discussed 1

(c) Re-write the above, substituting equivalent expressions for those

in italics.

IV. " On a fine autumnal afternoon, Ichabod, in pensive mood, sat enthroned on the

lofty stool from which he usually watched all the concerns of his little

literary realm. In his hand he swayed a ferule, that sceptre of despotic

power; the birch of justice reposed on three nails, behind the throne, a

constant terror to evil doers ; while on the desk before him might be seen

sundry contraband articles, and prohibited weapons, detected upon the

persons of idle urchins."

(a) Shew, in detail, in what the humor of this passage consists.

(6) Ee-write the passage, substituting for the humorous expressions their

literal equivalents.

\. What is meant by the style and the purpose of an author 1 Give a general dis-

cussion of these (style and purpose) in the case of Irving.

VI. One summer day I chanced to see

This old man doing all he could

To unearth the root of an old tree

A stump of rotten wood.
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(a) Criticize the poetry of this selection.

(b) Relate briefly the story of the poem from which this selection is taken.

(c) Quote the last two lines of the poem and explain their meaning.

VII. (a) The whispering waves were half asleep,

The clouds were gone to play,

And on the bosom of the deep,

The smile of Heaven lay
;

It seemed as if the hour were one

Sent from beyond the skies

Which scattered from above the sun

A light of Paradise.

(b) It is a beauteous evening, calm and free
;

The holy time is quiet as a nun
Breathless with adoration ; the broad sun
Is sinking down in its tranquility

;

The gentleness of Heaven is on the sea.

Make a full critical comparison of these two selections.

Grammar.

I. What are auxiliary verbs ? Name the principal English auxiliaries.

II. Give the past perfect indicative, and the present and past subjunctive of the

verb be,

III. Discuss the uses of shall and vjill, and i7iay and cayi, and apply what you have
said in criticizing the following sentences :

(1) If I had saved my money years ago, I would not have been in this

condition.

(2) When will you be able to pay me back ?

(3) If you work well to-day, you will have a holiday to-morrow.

(4) Can I speak to him when he comes?

lY. Explain how a progressive verb phrase differs from a passive verb phrase, and
give an example of each.

V, Explain the different methods of completing incomplete predicates, giving an
example of each method.

VI. Punctuate the following sentences, and insert capitals where necessary, giving

reasons :

(1) And nathan said unto david thou art the man.

(2) Prosperity makes friends adversity tries them.

(3) The storm being over he departed.

(4) Dear gentle patient noble nell was dead.

VII. Analyze fully the following sentences :

(1) Such as I have give I unto thee.

(2) He said that the storm had destroyed the trees which he had planted.

VIII . Correct, giving reasons, any errors in the following :

(1) It is me that will have to suSer.

(2) His diet was scanty, his prayers long and fervent.

(3) A fondness for show is, of all other follies, the most vain.

(4) The fact of me being a stranger to him, does not justify his conduct.

(5) I have never seen Major Cartwright, much less enjoy the honor of his

acquaintance.
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Composition.

I. Write anjessay on any one of the following subjects :

(a) A sound mind in a healthy bod^.

{b) Advantages of education.

(c) Pleasures of travel.

{d) The blessing of friends.

(e) The beauties of nature.

(/) Ambition.

Marks will be given for, writing, use of capitals, spelling, punctuation, vocabul-

ary, sentence structure, paragraph structure, plan of essay, value and origin-

ality of substance.

Arithmetic.

I. A mixture of oats and barley, forty two bushels, weighs 1,806 pounds.

How many bushels of each in the mixture
Give two methods of solution.

II. Determine (1.05; ''", correct to four decimal places.

III. What sum, deposited each year for twenty years, will amount, at the end of that

time, to $2,000, money being worth five per cent? And hence if a pre-

mium of eighty dollars a year is paid for a policy of $2,000, twenty-year

endowment, how much per year is paid simply for insurance ?

IV. How many bushels of corn and peas must be mixed with seven bushels of barley,

so that the mixture may average fifty-three pounds per bushel ?

Integral solution required.

V. Prove the following, using the number 478 as an example :

The remainder obtained on dividing any number by nine is the same as that

obtained on dividing the sum of the digits composing that number by nine.

Multiply 98,764.35 by 7,060,805 and test your results by casting out nines.

VI. A ^rope ninety-eight feet long has its whole length wound round a building

twenty- one feet square. How far will a person walk in unwinding the rope

until it is straight, keeping it tight all the time 1

VII. The sides of a right-angled triangle are fifteen, twenty, twenty-five feet, respec-

tively ; a perpendicular is drawn from the right angle upon the hypotenuse ; find (1)

the length of this perpendicular, and (2) the length of the segments into which the

perpendicular divides the hypotenuse.

SECOND YEAR.
Agriculture.

I. Write brief notes on the characteristics and utility of Holstein-Friesian cattle.

II. Explain wherein the treatment of a heifer, intended for dairying purposes, differs

from that of one intended for beef purposes.

III. Note briefly the principal points in the care of a young sow from the time she is

weaned until she has had her first litter of pigs.

IV. Enumerate as briefly as possible the principal things to be observed in the care

of a flock ofewes from the time they are bred until after the lambs have been
weaned.

V. Which of the cross-bred hogs in the farm piggery do you prefer ? State fully the

reasons for your preference, and compare the hogs in question with the other

LTCFS-breds which are in the same building.
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VI. (a) Oomment on the value of a pedigree.

{b) "Why ase pedigreed sires 1

VII. Explain the importance of heredity and variation in stock breeding.

VIII. Write notes on the growing and selection of seed grain.

Dairying.

1. Indicate how a handy table may be constructed for reckoning fat values at a

cheese factory or creamery.

II. At the Guelph Station dairy in the month of September, 1894, 1,800 pounds of

milk, averaging four per cent fat, produced 179| pounds cheese ; the same-

quantity (1,800 pounds) of milk, averaging three per cent, fat, produced lo'2^

pounds cheese. If this milk had been supplied by two patrons of a factory

and the cheese netted ten cents per pound, what amounts of money would
each receive if the milk was " pooled "

?

(1) According to weight of milk.

(2)
" '* per cent, of fat in milk.

(3)
" " per cent, of fat + two to fat readings.

(4)
'' " weight of cheese.

III. Indicate the chief features of the McLennan Bill. State its origin and probable

effects if it becomes law.

IV. "What is meant by the term " half-pound, up beam weight " ? "What gave rise to

this rule 1 What objection have factory men to complying

V. When is a curd ready to cut 1 Describe the process.

VI. What is the most important quality in a cheddar cheese 1 How may it be

injured 1

VII. Give the temperature for "setting," "cooking," "salting," " putting to press,"

and for the curing room in cheddar cheese-making.

Vin. State the advantages and disadvantages of the separator creamery.

IX. Give a list of cream separators on the market, with prices and names of the

manufacturers. Which is the best separator ? What are the causes for the

bowl of the separator vibrating ?

FouUrj/.

I. Name the varieties of fowl in the Mediterranean class, giving briefly their lead

ing characteristics ; and state whether they are sitters or non-sitters.

II. Describe the comb and color of plumage of Light Brahmas.

III. What is meant by the following technical terms :

" Fluff," " cushion,' " duck-foot," " wattles," " crest," " breed," " carriage,"

"crop," "hock"?

IV, Describe a ' rose," " single " and " pea " comb.

V. Give some, of the disqualifications for the following breeds : Rocks, Langshans,
Silver Laced Wyandottes, and White Javas.

VI. Give the standard weight of the Wyandotte.s.

VII. Before building a poultry house, what is the first thing to be considered ; also

what size would you build to accommodate fifty hens ?

VIII. Name three varieties of fowl that you would select for winter layers ; also three

varieties for summer layers.

IX. State what you would use for soft food. How would you mix, and when would
you feed it 1
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X. Give periods of incubation of hens, ducks and geese.

XT. On what day during incubation should you test eggs ? How will a fertile egg

appear on that day ; also an unfertile one 1

Bee-keeping

.

I. Give the length of time it takes, under normal conditions, for the drone, workers

and queen to develop from the depositing of the egg to the winged insect,

mentioning the time of each in the egg stage.

II. State the various conditions under which the bees will build queen cells.

III. In the specimens before you, Nos. 1, 2 and 3,

(a) Which contain worker comb 1

(h) Which contain drone comb ?

IV. State briefly how excessive swarming can be prevented.

V. In the production of tirst-class extracted honey,

(a) What condition should the honey be in before extracted ?

(h) How can you tell when this condition exists 1

VI. In the production of comb honey, state briefly the leading points to be observed

in producing a good article with the least labor.

VII. How can you distinguish " chilled brood " from " foul brood " ?

Practical Chemistry.

I. Give one characteristic test for each of the following : Iron, aluminium, phos-

phoric acid, nitric acid and ammonia.

II. Name the group reagents, the bases precipitated by each reagent, and the con-

ditions under which each group reagent precipitates its respective group of

III. A certain salt, soluble in water, gives a white precipitate with a solution of lead

nitrate, which precipitate dissolves in an excess of sodium hydroxide ; the

same salt gives no precipitate with the group reagents ; but by treating an

alkaline solution wich a few drops of sodium phosphate solution, a white

granular precipitate occurs. Xame the salt.

IV. Does sample A contain phosphoric acid ?

(a) Would you expect ammonia to escape from manure marked B ?

(b) Is any ammonia escaping 1

VI. Are nitrates washing from soil marked 1

Agricultural Chemistry.

I, (n)iXame the physical conditions necessary to seed germination.

{})) Indicate, concisely, the slope of land, the class of soil, and the preparation of

seed bed (in clay loam) most favorable for the germination of spring wheat.

II. " Carbonate of lime is beneficial to the soil in many ways." Discuss this. Would
field Xo. 14, or any part of it, have been benefitted by liming before sowing

with wheat and seeding down this spring? Support your answer with

reasons.
"

III. (rt) Give, approximately, the average percentage in farmyard manure of the fol-

lowing : Nitrogen, potash and phosphoric acid.

(h) In what proportion does each occur in the liquid excrement %

(c) Briefly state how to care for and apply farmyard manure to turnip land so as

to obtain from its use the maximum amount of good.
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IV. (a) Give the chemistry of the preparation of superphosphate from mineral of

phosphate.

(b) Is it a fertilizer that can be advantageously used upon the farm, and, if so,

upon what crops 1

V. Name the leading characteristics of farm crops, determining their order in a rota-

tion.

VI. (a) Briefly outline the fertilizer experiments with oats being conducted in the

esp3rim9atal depirtment.

(6) Note the observations you have made this season regarding the effect of the

fertilizers in this experiment.

Botani/.

I. Describe fully the process of fertilization, and state how nature prevents self-

fertilization.

II. Give the characters of the orders Polygonacece and Scrophulariacece, and give

examples of weeds in each.

III. Draw diagrams illustrating open and closed fibro-vascular bundles, and mention
how they are arranged in roots and stems.

IV. Name orders containing poisonous plants, and give examples in each order,

V. What causes the circulation of fluids in plants 1

VI. Distinguish a grass from a sedge, and give the characters of the Graminece.

VII. To what orders do the following plants belong : Bind-weed, bloodroot, ginseng,

tobacco, sorrel, pigweed, redroot and false flax ?

VIII. Explain what s meant by the plan and formula of a flower, and give such of a
Fuchsia and Trillium.

Horticulture.

I. How and when would you prune the following : Apple, pear, currant raspberry]

II. (1) Name the kinds of truit growing here, and mention the prospect for this year's

crop in each.

(2) How may the injury from frosts be first detected in the blossoms and newly
formed fruits 1

III. (1) Describe what you consider a complete outfit for spraying.

(2) How would you prepare a " stock solution " of the Bordeaux mixture?

IV. Give a list of the implements of most practical use in a vegetable garden,

V. (1) Write notes on the potting of house plants.

(1) Give a list of the plants you would select in making up a collection of two
dozen.

S^I. (1) Mention the authors and books you would recommend on the following sub-

jects : {a) Fruit growing generally, {b) small fruits, (c) strawberry culture,

{d) vegetable gardening, {e) potato culture,
( f) floriculture.

(2) Name two of the leading horticultural periodicals.

VII. Identify the specimens before you, giving as far as possible the botanical and
common names.

Veterinary Obstetrics.

I. Name, and define the four great functions of the generative system.

II. Name and describe the arrangement of the foetal membranes.

III. What is abortion. Give the preventive treatment where abortion is indicated or

suspected.
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IV, In case of difficult pai'turition in which the whole four feet of the foetus are pre-

sented, how would you proceed to deliver 1

V. Give the symptons and treatment for parturient laminitis.

English Literature.

I. Mated with a squalid savage—what to me were sun or dim"- ?

I the heir of all the ayes, ia the foremost files of time—
I that rather held it better man should perish one by one,

Than that earth should stand at gaze like Joshua's moon in Ajalon ?

Not in vain the distance beacons, Forward, forward let us range.

Let the great world spin forever down the ringing groves of change.

Thro' the shadow of the globe we sweep into the younger day :

Better fifty years of Europe than a cycle of Cathay.

{a) Give in simple prose the subject of this extract, taking special care to make
clear the meaning of the italicised passages.

{b) State fully the connection in which the extract occurs.

II. Give briefly the force of the following :

—

Squalid, files, at gaze, beacons, range,

spin, ringing, sweep.

III. Ploughmen, shepherds, have I found, and more than once, and still could find,

Sons of God, and kings of men, in utter holiness of mind.

Truthful, trusting, looking upward to the practised hustings-liar
,

So the Higher wields the Lower, while Lower is the Higher.

Here and there a cotter's babe is royal-born by right divine
;

Here and there my lord is lower than his oxen or his swine.

Give the substance of this in your own words, and state its connection in the poem,

IV. Explain the meaning of ths following passages, and state the connectioa in which

each occurs :

(a) Puppet to a father's threat, and servile to a shrewish tongue.

(b) Summer isles of Eden lying in dark purple spheres of sea.

(c) Celtic Demos rose a Demon, shrieked and slaked the light in blood.

{d) Let the trampled serp'^nt show you that you have not lived in vain.

(e) Sweet St. Francis of Assisi would that he were here again.

V. What are the following similes and metaphors used to illustrate or explain :

(a) like a swarm of fireflies tangled in a silver braid,

(b) as a lion creeping nigher

Glares at one that nods and winks behind a slowly dying fire.

(c) Baby fingers, waxen touches, press me from the mother's breast.

{d) Fires that shook me once, but now to silent ashes fallen away,

(e) Strowing balm, or shedding poisons in the fountains of the will.

VI. (a) State, with reasons for your answer, to what class of poems " Locksley Hall

"

belongs.

(6) What is meant by a Dramatic Monologue 1 Discuss briefly the appropriateness

ness of the term as applied to " Locksley Hall."

VII. Explain clearly the difi"erent points of view in the two poems, and show the

appropriateness of each both to the speaker and to the time.

Grammar.

I. Give the principal parts of cut, sat, lain, hang, set, bear, swim-, and went.

II. Write the predictive, the permissive, and the interrogative future of go.
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III. State concisely the auxiliary uses of have and he.

IV. Give the participles and the infinitive forms of strike, and state the uses of each.

V. Divide the following passage into simple sentences, stating the kind and connection

of each, and parse the words italicised :
" A pronoun, which almost never

takes an attributive adjective before it, has an appositive adjective or noun
added to it j^lst as frequently as a noun has."

VI. Punctuate the following sentences and give the rule for each point used :

(a) Dashes marks of exclamation interrogation and quotation lend liveliness

to composition they may be used to excess.

(b) Judged by his appearance he is fully forty years old.

(c) The subject is treated of under three heads as follows first the history

of the tariS second the present condition of the tariff system third

the features of the present system that are capable of improvement.

{d) Can indicates possibility as I can read.

VIl. Correct or improve the following sentences where necessary, giving the reason for

every change which you make :

(1) By this time the whole superstructure of the old family mansion was
wrapped in the devouring element.

(2) I was surprised at him blushing.

(3) He is an old friend of us.

(4) Hoping to hear from you soon, believe me very truly yours.

(5) Thus much is certain.

(6) Consider everyone's circumstances, healths, and abilities.

(7) Try and do it as soon as possible.

(8) I will go and lay down.

(9) Him absent, we are unable to proceed.

(10) It's us that will have to pay the penalty.

VIII. Distinguish

—

An able and intelligent friend.

) An able and an intelligent friend.

(^ J
He was happier than any person in the house.

I He was happier than any other person in the house.

o
J

Few men have been more honored.

( A few men have been more honored.

Physics.

I. Describe the construction and explain the use of the theodolite.

II. Define Latent Heat of Evaporation, and describe an experiment by which you
determine it ; the apparatus being such as would give an accurate result.

Explain how the study of Latent Heat emphasizes the importance of draining

III. Describe the action of water at 4® Centigrade and discuss fully the economic
importance of the phenomenon.

IV. Define Specific Heat.

A cavity is made in a block of ice ; into this is introduced a lump of lead, weighing
500 grams, which has been heated to 100* in steam; the cavity is then
capped with ice and the lead allowed to remain until cooled to zero. The
cavity is then wiped dry with a sponge. The weight of the water is found to
be 20 grams.
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(1) State how this weight is found.

(2) State the object of the experiment.

(3) Determine the result of the experiment.

V. Describe the process of constructing a delicate Centigrade thermometer. Reduce
40° 0. to F.

Vr. State the thermal phenomenon in connection with each of the following, and give

an example of each : (a) A gas is allowed to expand without the addition of

heat, (b) A gas is suddenly compressed, (c) A solid is liquified without

applying heat, (d) A liquid is evaporated without applying heat.

VI T. Describe and explain the experiment known as " regelation."

VII T. Explain, in a general way, with reference to principles, the arc light and the

incandescent light.

Boad Afakinff.

I. Explain the different systems of drainage of roadbed, location, capacity, depth,

grade or fall to outlet, and best material to use for underdrains.

II. How should a roadbed be prepared (a) for earth roads, {b) tor gravel or stoned

III. In constructing a gravel or stone road, give width and depth of material necessary,

and explain process of applying the material.

vr. Explain best methods of maintaining (a) earth roads (b) gravel and stone roads.

Practical Mechanics.

I. Explain the essential points of a well-trimmed ripping saw.

II. Give the points of difference between a cross-cutting and ripping saw ; explain

the manner of filing the same and state the reasons for the difference.

III. How should panel saws for general work be filed ]

IV. Give the number and names of the bench planes.

V. What plane is used first on rough surfaces 1 State the condition of the edge.

VI. Give the grinding angle of the basil of all planes.

VII. What is the use of the double iron or cover in planes, and how should it be set

for smooth planing ?

VI IT. Name the tables or rules on the framing square.

IX. What numbers on blade and tongue of the square should we apply to find the down
and level cuts for a common rafter 1

X. Lay a square on the paper, the figure six on the blade at the edge, and figure

seven on the tongue ; and the blade will then be at an angle of fifty degrees.

With this line as the given angle, construct the diagram that will give the

three angles required in making a hopper.

Steam Engine.

I. How would you find the water level when your boiler is foaming ?

II. Where would you put a steam gauge?

III. Why is a pet-cock put under the steam gauge 1

IV. What is a steam gauge for ?

V. If the steam gauge were out of order, what would you be governed by ?

VI. Why is it necessary to have governors on an engine 1 Explain their working fully.

VII. What is the main throttle used for 1
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CLASS LISTS.—MIDSUMMER EXAMINATIONS-FIRST YEAR.

Agriculture. Dairying. Poultry.

Class i.

1 Devitt.
2 Kewley.
3 Higginson.
-/Kennedy.
*

t Gamble.
g/Gadd.
\ Reinke.

j Christy.
8- Guy.
(.Hodgetts,

11 RatclifiPe.

12 Fierheller.

Class II.

1 Oastler.

nf Charlton.
'^lYuill.
4 Wilson.
5 Stoddart.
6 Morgan.
7 Bell.

( Benning.
8< Shields.

(Sissons.
11 Leavitt.
12 Nasmith.
13 Cousins.
14 Ross, M.

Class III.

1 xMacdonald, A. W.
2 /Campbell.
\Findlay.

4 Roblin.
5 Irving.

P / Cunningham.
''I.Ross, N.

jj r Allison.
®

I Hutton.

.f.( Harkness.
^"\ McDonald, J. D.
12 Bard.

-iq/ Black.
^"^

[ Brickwell.
15 Harris.

16 Parker.
17 Robertson, G.
18 Gibson.
19 Whigham.
20 Arms.
f>, /McLaughlin.
^^

(. Robertson, T. A.
23 Mather.

Leishman.
/ Bourassa.
tWaddy.
Moffatt.
Gilbert.
Wilkes.

Class I.

1 Higginson

.

2 Guy.
3 Ratcliffe.

4 Wilson.

f-
( Parker

.

"
I Devitt.

7 Oastler.

8 Roblin.
9 Harkness.

10 (Nasmith.
I Gamble.

iq ( Hodgetts,
^'^tBell.
,.( Kewley,
^*1 Shields.

IP ("Reinke.
^'''(.Fierheller.

,0 / Allison.

^''iMacdouald, A.
(Gadd.

20 < Irving.

(.Leavitt.

Class II.

1 Christy.
2 Sissons.
gfYuill.
\ Leishman.

K ( Cunningham.
^ \ Charlton.
7 Benning.
8 Harris.
9 Cousins.

10 Stoddart.
,-, f Hutton.

( Kennedy.
13 Bard.

Class III.

1 Black.
2 Campbell.
3 Robertson, T.H
4 Morgan.
5 McDonald, J.D
6 Findlay.
7 Brickwell.
8 Robertson,G,W
9 Gibson.

10 Ro's, M.
11 Mather.
12 Ross, N.
13 Arms.
14 Bourassa.

1 10

Class I.

Robertson, G.
Parker.
Shields.

I Nasmith.
;
Stoddart.
Robertson, T.H
Reinke.

'Higginson,
. Leavitt.
Gamble.

Class II,

Botany.

TKewley.
I

] -! Irving.

I

tBell.
t f Campbell,

I Bard.

4-i Gadd.
I
Hodgetts,

I

LRoss, N.
I qJ Yuill.

''I Christy.

,1, /Morgan.
I \ Oastler.

1
13 Cunningham.
il4 Wilson.
1.5 Devitt.
16 Ross, M.
-.r. f Hutton.

'
(. Benning.

19 Fieiheler.
20 Roblin.

McLaughlin.
Moffatt.
Waddy.
Whigham.
Wilkes.

j

Class III,

I

1 Guy.
/Ratcliffe.

\ Harris.
4 Allison.

5 Findlay,
6 Leishman.
(McDonald, J.D

7 s Cousins.

( Kennedy.
10 Macdonald, A,

( Black,
lis bourassa.

(. Harkness,
14 Sissons.

15 Moffatt.
l»i Brickwell.
17 Gibson.
18 Mather.
19 Arms,

1 Gadd.
2 Higginson.
3 Yuill.

, f Charlton.

"i. Cunningham.
6 Shields.

7 Gamble.
8 Bard.
9 Allison.

10 Fierheller.

11 Ratcliffe.

Class II,

1 Guy.
2 Findlay,
3 Devitt.
, r Kewley.
*'|,Ross, M.
6 Hodgetts.
/Roblin.

7 i Hutton.
<-Wilson.

10 Oastler,
11 Irvin?.
12 Leavitt.

r Sissons,
13- Black.

UlcDonald, J.D

'l^
/Reinke.
't Campbell.

•|g / Arms.
t Nasmith.
r Benning.

20< Kennedy.
( Stoddart.

23 BeU.
24 Harkness.

I Class III.

1 Robertson, T.H
2 Ross, N.
o ( Macdonald, A.

\. Cousins.
5 Leishman,
6 Mather.
7 Brickwell.
8 Christy.
9 Whigham.

10 Robertson, G.
II McLaughlin.
12 Morgan.

1 q f Harris,

-^"^t Moffatt.
15 Gibson.
16 Parker.
17 Bourassa.

Class I.

1 Hodgetts.
2 Devitt.

g / Gamble.
I, Stoddart.

5 / ^^y-
\ Parker,

Class II.

1 Ratcliffe.

!
2 Higginson,

' Q r Oastler.

I .\ Shield

j

5 Kewley.
6 Bard.
7 Hams.

' 8 Charlton,

q / Reinke.

^

''IRoss, N.

Class III.

J
/Nasmith.
(.Ross, M.

I

o/ Leavitt.
( Roblin.

5 Gadd.
I

(. f Morgan,
"l Wilson.

r Allison.
8< Benning.
(.Kennedy.

II Robertson, T.H
12 Cunningham.

1

13 Bell.

[14 Sissons.

1

15 Yuill.
Uo/ Black.
'^"I Christy.

j

f Brickwell,
! Cousins.

[18-{ Irving.
I

I I Fierheller.

j

L Macdonald, A,
23 r Bourassa,

I
\ Robertson, G

9K /Campbell,
i

^(.Findlay.
27 Harkness,
no / Arms.

iHutcon.

McLaughlin,
Waddy.
Gilbert.
Whigham.
Wilkes,

Waddy.
Wilkes, W. A.
Gilbert.

(McDonald,J.D.
t McLaughlin.
Leishman,
Mather,
Gibson.
Wi kes.

Gilbert.

Waddy.
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CLASS LISTS.-MIDSUMMER EXAMINATIONS, IS95.—(Continued)

FIRST YEAR.

Materia Medica.

Class I.

1 Reinke.
2 Gay.

Class II.

1 Gamble.
2 Shields.

3 Higginson

.

Class III.

1 Stoddart.

2 Oastler

.

3 Kewley.
4 Ross, M.
5 Devitt.

6 Macdonald, A. W.
^ fLeavitt.
' \Ratcliffe.

9 Bard

.

fBennmg.
I

Campbell.
10^ Gadd.

1
Hodgetts.

(^Wilson.

C
Harris.

15^ Roblin.
[Ross, X.

18 Fi?rhe]ler.

19 Cousins

.

f Charlton

.

20 ! Cunningham.
(^Irving.

( Black,

'^^'t Christy.

„.fBel!.
^^\Nasraith.
27 Kennedy.

28-1
C Parker.

\ Sissons.

30 Alli^on

.

31 Robertson, G.
j" Hutton.

32< Leishraan.

t Morgan.
35 Robertson, T. H.
„„ f ^-'indlay.

36|y,
-

ruill.

( Brickwell.

"I
McDonald, J. D.
Harkness.
Gibson.
Mather
McLaughlin.

fBourassa.

\ Whigham.
Arms.
Wilkes.
Gilbprt.

Moffatt.
Waddy.

Literature. Grammar.

Class I.

1 Hodgetts.
2 Oastler.

Class II.

1 McLaughlin.
2 Guv.
3 Parker.
4 Kewley.

K I
Craig.

^ \ Devitt.

7 Higginson.
8 Gamble.
9 Kennedy.
10 Wilson.
,, fNasmith.
^•^\ Shields.

Class III.

., / Brickwell.
^\Ross, M.
n i Charlton.
"^XRatcHffe.
(Gadd.

5< Ross, N.
(stoddart.

8 Sissons.

9 Macdonald, A
10 Bell.

( Christy.

1

11-^ Irvin.
I ( Mather.

( Findlay.
14 < Cunningham.

I Roblin

Composition.

, _ f Gibson

.

^'iLeavitt.

C
Allison.

19-^ Bard.
[Reinke.
( Harris.

22< Whigham.
(Robertson, G

q,. /Cousins.
i'^'tLeishman.
',27 Benning.
L„ ( Campbell,
p*) Robertson, T.H
„rt/ Hutton.
^"lYuill.

Class I.

1 Hodgetts.
2 Devitt.

Class II.

I Kewley

.

o/Guy.
t Higginson.

4 Craig.

Class III.

1 Nasmith

.

2 Gibson.
„ f Gamble

.

^"(.Wilson.
^/Oastler.
^\ Parker.

-J Reinke.
' (.Roblin.

q / Cousins.
^

(. Leavitt

.

II Christy.
.g/Bell.

\ Harkness.
r Kennedy.

14- VI organ.
(sissons.

,- f Irving.
' \ Stoddart.

,Q f Allison.

^^\Bard.
21 Charlton.

„„ f Cunningham.
--'I Shields.

fBenning.
24- Brickwell.

(Ross, N.

o, /Robertson, T.H
^' \ Yuill.

? Macdonald, A.
29-^ McDonald, .J.

D

(Ratcliffe.

32 Robertson, G.
„„/ Findlay.
^^ (.Gadd.

Morgan,
r Black.

\ Moffatt.
McDonald, J.D
Gilbert.
Fierheller.

Harkness.
Waddy.
Bourassa.
Arms.
Wilkes.

J Bourassa.

(_ Ross, M .

Black,
f Harris.

\ Mather.
/Moffatt.

\ Hutton.
McLaughlin.

/Leishman.
\ Whisham.
Fierheller.

/ Arms.
\ Campbell.
Gilbert,

f Waddy.
\ Wilkes.

Arithmetic.

Class I,

1 Devitt.
2 Shields.

3 Kewley.

Class II.

1 Hodgetts.
2 Oastler.

3 Brickwell.

Class III.

1 Morgan.
„ f Parker.
^ \ Wilson.
4 Irving.

5 Leishman.
6 Reinke.
„ f Ross, N.
\ Kennedy.

9 Cunningham,
r McLaughlin.

10- Gadd.
1

(Gamble.
113 Findlay.
14 Ratclitfe.

C
Benning.

1,15 1 Craig.

I

iGuy.
18 Higgmson.
,Q f Ross, M.
;^^\ Mather.
L,

i
Bard.

-^\B-11.
23 Macdonald, A
„ , f Robertson, G.

''^l Allison.

26 Stoddart.

^_ f Harkness
"'

\ Nasmith.
.„ r Christy.
^^\ Yuill.

I„, / Whigham.
r^ (.McDonald, J.D
L„ f Hutton.
'^^ \ Harris.

Black.
Charlton

.

Cousins.
35- Campbell.

Leavitt.
Roblin.
^Sissons.

22

Class I.

Devitt.
Hodgetts.

Cl.ass II

.

Higginson.
Nasmith.
Kennedy.

Class III.

Cunningham.
Bard.
Hutton.
Ratcliffe.

Gadd.
Guy.

f Kewley.
\ bissons.

f McDonald, J.D
\ Yuill.

/ Craig.

I.
Parker.
Irving.

( Allison.

(.
Shields.
Oastler.

Christy.
Leavitt.
Reinke.
Roblin.

-

l.Stoddart.

j- Charlton.
J Findlay.
I McLaughlin.
[BeW.
Benning.

J
Cousins.

I

Gamble.
Ross, N.
VWUson.

Robertson, T.H
Fierheller

.

Moffatt.
Wilkes.
Waddy.
Arms.
Gibson.
Bourassa.

Robertson, T.H
Campbell.
Arms.

/ Morgan.
(,Ross, M.
Mather.
Fierheller.

Brickwell.
Bourassa.
Gibson.

( Harkness
\ Macdonald, A.
/Harris.

(^
Whigham.

/Gilbert.
(.Robertson,
Leishman.
Black.
Moffatt.
Waddy.
Wilkes.

See page 339 for General Proficiency.
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DAIRY SCHOOL STUDENTS CLASS LISTS.—GENERAL PROFICIENCY,
1895.

Class I.



APPENDIX V.

FINANCIAL STATEMENT FOR 1895.

I. College Expenditure.

(a) College Maintenance.

1. Salaries and Wages $17,685 35

2. Food—
Meat, fish, and fowl 3.727 04

Bread, biscuits, etc 690 26

Groceries, butter, and fruit 4,487 53

3. Household Expenses—
Laundry, soap and cleaning 179 82

Women servants' wages—cooks, laundresses, housemaids, etc 1,901 85

4. Business Department—
Advertising, printing, postage and stationery 1,223 88

5. Miscellaneo^xs—
Chemicals, apparatus, etc., used in laboratories 622 67

Library and reading-room— books, papers, and periodicals 364 44

Medals 92 16

Unenumerated 602 10

(b) Maintenance and Repairs of Government Buildings.

Furniture and furnishings
Repairs and alterations . . .

.

Fuel
Light
Water
Disposal of sewage

College Revenue.

Fees $1,597 00
Balances for board, after deducting allowances for work in outside depart-

ments 5,080 86
Supplemental examinations 54 00
Gas and chemicals 67 00
Contingencies—fines, breakage, etc 206 44
Analysis of soil 5 00
Sale of bones, drippings, etc 22 74
Stationery 3 38

831,577 10

$1,635 36
1,478 73
2,036 00
695 53
650 00
199 23
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2. Farm Maintenance—
Salary of Superintendent
Wages—herdsmen, teamsters, engineer, etc
Live stock
Maintenance of stock
Seed
Binding twine
Repairs and alterations, including blacksmithing

.

Furniture, furnishings, etc '

Tools and imx>lements
Advertising, printing, postage, and stationery . .

.

Fuel and light

Contingencies

$1,200 00
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Purchase of milk for experimental cheese-making
" cows and pigs

Feed and fodder
Furniture, furnishings, and repairs .

Laboratory expenses— gas, chemicals, etc
Advertising, printing, postage, and stationery. . .

.

Fuel.
Contingencies

Revenue of Experimental Dairy,

Sales of butter
cheese
milk
cream, skim-milk, whey, and butter-milk

.

cattle

pigs
hides
old milk-tester.

§1,575 37
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Manure $ 44 60
Seeds, bulbs, plants, shrubs, trees, etc 180 95
Furniture, furnishing, repairs, tools, implements, flower pote, etc 317 64
Fuel and light 469 83
Contingencies 60 78

84,321 18

Unexpended balance for the year, 8458.63 (See Estimates, p. 38) §4,609 37

VI.—Mechanical Department.

Salary of foreman 8700 00
Salary of extra carpenter for erection of buildings, etc 650 00
Tools, etc 49 70
Fuel 6 95

Unexpended balance,"Sl8.35 (See Estimates, p. 39).

81,406 65

SCMMIIART.

Total net expenditure of all departments in 1895

—

I. College and Government Buildings $31,235 53
II. Farm—

1. Farm proper 2,977 70
2. Experimental plots and feeding 6,111 96
3. Dairy department—experimental dairy, dairy school, and travelling dairy 9,518 17
4. Poultry department—wages, stock, etc 1,054 34

III. Horticultural department—garden, greenhouses, orchards, lawn, aboretum, etc 4,601 37
IV. Mechanical department—construction of buildings, repairs, etc 1,406 65

856,913 72
Unexpected balances on the year's operations in all departments,"$6,222.28

The amount paid by the College to students for work in the outside departments in 1895, was 83,321.89.
This was done by crediting on board bills the sums allowed to students from week to week by the foremen
under whom they worked.

Xotes 071 Statement

"Without going into a formal statement of accounts betvs^een different departments, I

may say that the Farm Proper is entitled to credit from several of the other departments

—

(1) From the College for feed and bedding of College horses ; the filling of the

College ice house ; a large quantity of milk (varying from thirty to seventy quarts a

day), and potatoes, turnips, etc., for College use.

(2) From the Dairy Department for ensilage and mangels, and the years's supply of

pasture, hay, and straw for thirty cows, ten to twelve calves and a number of swine.

(3) From the Poultry Department for straw, chaff, mangels, etc.

(4) From the Experimental Department for the feed and bedding of four horses

throughout the year.

(5) From the Horticultural Department for feed and bedding of two horses through-

out the year.

It is also right to add in this connection, that the farm proper keeps a number of

male animals—bulls, rams, and boars—solely for educational purposes. Twenty-three or

more of these animals are fed and cared for from year to year at large expense, when
three would serve all the requirements of the farm superintendent for breeding. This is

a large item of expense which the farm superintpndent has to incur every year for the

benefit of the College, that the students may have the means of getting a thoroughly
practical knowledge of live stock—that they may have both male and female of all the

principal breeds of farm animals for daily inspection and class-room work. See Superin-

tendent's statement, part XI. of this report.

The Horticultural Department is also entitled to credit for a regular supply of fruit

vegetables, and flowers to the College throughout the year, and a large amount of work
of man and team in grading and hauling sod and gravel for Dairy, Poultry, and Experi-

mental Departments.

JAMES MILLS,

President

844



APPENDIX VL

SEVENTEEN^rE AN.VCTAL REPORT

H OF THE

OXrARIO AaR[OJLTCJR\L AMD EKP.^^EHME^^rAL UNIONT.

The Seventeenth Annual Meeting of the Ontario Agricultural and Experimantal

Union was held at the Agricultural College, Gaelph, on the 12:h and 13:h of Dacambar,

commencing at 10 a.m. on the 12th.

Mr. C. A. Keil, President, occupied the chair, and opaaed the maeting la gooi time.

The attendance at the opening session was the largest it his baen for several years.

REPORT OF OOMMLITEES. .

Mr. E Ltck, Ojhawa : In regird to securing aa increased grant to tha Union, I

might say that I was one of the cjmmittee appointed at the la^t annual malting to inter-

view the Minister of Agriculture, and eadeavor to hive the grant to the Union increasad

8300 for 1895. Mr. N. Monteithani I saw tha Hon. Mr. Drydan at the tima of the

Cantral Farmers' Institute, in Toronto, and I am pleised to stite that tha graat to tha

Union has been increased by §250 during the past year.

Secretaryship.

Mr. R. F. HoLTERMAXN, Brantford : There is a mittar which I wish to bring before

the meeting, and that is in regard to the secretaryship of the Union. I have now held

the office for several years, but find it is almost impossible to perform the duties connected
therewith, and therefore desire to ask the Union to release me from the office. I wish to

thank the Union for electing me as Secretary for so many years.

Revision of Coxstitution.

Mr. R, F. HoLTERMANN : The Ontario Agricultural and Experimental Union now
comes under the Agriculture and Arts Act, as revised in 1895. After the present year
it will be necessary to make our mambarship fea one dollar par year. I suggest that

arrangements be made for all mambers to recaive tha 0. A. 0. Rivleio frea of chirge, if

the membership fee to the Union is placed at one dollar. A similar practice to this is

done by several of the other associations.

Moved by Mr. R. F. HoLXEaMANN and seconded by Mr. T. G. Rayxor, That the

constitution of tha Ontario Agricultural and Experimental Union be revised to maet the

requirements of the Agriculture and Arts Act, and that E. Lick, 0. A. Zavitz and A
Shantz be a committee to make the necessary revision and report to this meeting. A^'tec

bename of Mr. Holtermann was added to the list the resolution was carried.
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PRESIDENT'S ADDRESS.

The President, Mr. C. A. Keil, Chatham, then delivered the following address

:

Another year has almost passed and gone with its many changea, since we last

assembled in the capacity of our Experimental Union. We coi'dially welcome you
to this the seventeenth annual meeting of the Ontario Agricultural and Experi-

mental Union, and I trust we will all do our best to make this the most useful and
interesting meeting; yet held. The past season has been a most trying one to the agri-

culturists of this Province. We had a very severe frost in May, doing great damage,

and this was followed by one of the driest seasons that this country has ever experienced.

The past season has fully demonstrated the value of growing soiling crops, and especially

corn. ^

Our work has been increasing each succeeding year since the Union launched out

in experimental work. In 1885 there were but twelve experimenters, in 1894 there

were over one thousand three hundred and forty, and during the past season about two

thousand experimenters were engaged in the good work, flow much farther we shall

extend operations I shall not forecast, but our work is only limited by our means. This

year we had a grant of $950 ; which, I believe, has been well spent, and will result in a

vast amount of benefit to our Province. I have never yet heard our work adversely

criticized, and it is surprising what an interest farmers take in our experiments. I

speak from personal observation. The enquiry for Dawson's Golden Chatf wheat for

seed last fall was something wonderful. Let us be more thorough and more exact, if

possible, in conducting our experiments, so that we will have a larger percentage of

complete returns sent in, and so that there can be no doubt that the results are absolutely

correct. Subsoiling has been much recommended as a means of combatting weeds, and
perhaps the Union could experiment along this line. Every ex-student who engages in

agriculture, of whatever branch, should be a member of thia Union, and should carry on

some line of experimental work. There are many things that can be le-irned by obser-

vation, experience, and experiment, which cannot be learned at college, and our educa-

tion should continue throughout our lives ; and not stop when we leave these Gollege

walls. The future of our alma mater lies in the conduct of her ex-students, and I

believe the ex-students, as a rule, are doing credit to this College. I think the chief

reason that more farmers' sons do not attend the Agricultural College is because they can

get along without taking a course at this place. In almost all other professions and
trades one has to go through a prescribed course of study, and come up to a certain

standard before he can follow his calling ; but this is not so with ordinary farming. The
idea still largely prevails that anybody is good enough to farm, but I believe this state

of things is rapidly passing away. Too many farmers are still more intent on getting a

farm for the boy than of improving his mind. If the farmers of this country .wish to

take the position that many are now clamoring for, they must become better educated

before they can do so. The farmer who would succeed in these times of glutted markets,

and low prices, must combine science with practice ; he must work with his head as well

as with his hands ; he must study how to produce the largest quantity and best quality of

any articles at the least possible cost ; he must produce more per acre than he has done

in the past, whether it be fruit, grain, live stock, or their products. The time has come
when we must specialize more. The average human being has not brains enough to

thoroughly master all the different branches of agriculture and make a success of them.

While it is well to follow mixed farming to a certain extent, we should m9,ke a specialty

of some particular line that is to our liking. If we have too many irons in the fire some

are apt to get burned.

A great many farmers have too much land. They spread a limited amount of work
over a large area, and get very poor results. One thing well done is worth half a dozen

half done, and will be a source of pride and satisfaction to the doer. Let us, the

members of this Union, uphold the. dignity of our calling.

I conclusion I thank you, gentlemen, for electing me to this honorable office, and

hope that in the future we may attain unto even greater usefulness in oar experimental

work.

:34G
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PROFITS IN POULTRY ON THE FARM.

BY H. J. PAGE, ST, MARYS, ONT.

The question is often asked :
" Does it pay to raise and keep poultry on the farm V

This depends entirely on circumstances. If poultry are left entirely to shift for them-

selves, I would answer this question with an emphatic " No ; " but if properly managed
and given a good coop in which to roost comfortably at night, I would answer the

question just as emphatically, " Yes."

It must be understood that it is the farmer and not the fancier I am talking to,

and that I have based my calculations on the average prices of cost and production,

For easy calculation I have assumed that the average flock of hens on a farm is one

hundred. Some flocks I know are larger, and some, I am sorry to say, are very much
smaller. I am also assuming that we are calculating on egg production, and that the

best breeds for this purpose are kept, most of which will average from 125 to 175 eggs

per year. I have placed the production per hen just half-way between those figures,

viz , 150. This number can be obtained without anything approaching to extra trouble

and I feel convinced that with a little extra care each hen would lay from five to ten

eggs more than I have given them credit for.

Now as we are simply calculating on the production of eggs I think the following breeds

are the best to keep : Minorcas, Wyandottes, Houdans and Javas, the three last mentioned

breeds being exceptionally good winter layers, producing eggs at the time when the highest

price can be obtained for them. Then, as uniformity of eggs for sale is always desirable,

only one breed should be kept and that as thoroughbred as possible. With regard to the

Javas, 1 would say that they make superior birds for the table, are very hardy, and are

easily raised and for those reasons are much to be preferred. As Guelph is what may be

termed the Canadian home of the Java, stock of this breed should not be difiicult to

obtain. Some of the very finest specimens of this breed can be seen in this institution.

When starting a flock, procure your stock from some reliable person, who is breed-

ing birds for egg production alone, as very often the best show birds are not the best

layers, and I wish it to be distinctly understood that the best stock for this purpose

can be obtained in Canada. We do not require to import.

Now I am assuming thd,t one or the other of the breeds I have mentioned is kept,

and an account of receipts and disbursements is also kept. I think a fair estimate of

results obtainable will be shown in the figures T am about to give you. I have carried

the account on for a period of five years, as I am assuming that the poultry department
of the farm is started by borrowing from the rest of the farm, and has to be kept going

for that period in order to clear off" the mortgage.

First Year.

18
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Second Yeab.

18.

1st Jan.

Dr.

To value of stock at end of last

year
To value of coop
To feed for year
To rent of land
To sand, lime, sulphur, etc
To interest on §100
To cost to raise young stock.

.

To repaid loan of §100
Balance credit

Amount

50 00
50 00
70 00
5 00
2 00
7 00

25 00
100 00
19 50

8324 50

18.

1st Jan..
31st Dec

Cr.
Amount.

By balance from last year ! 56 50
By 14,000 eggs @:lc

j
140 00

By 3 barrels (140 lbs) manure
(a SI 00 3 00

By 50 pullets raised and placed 26 00
in stock. .

By young male birds for sale or 12 50
use

By 50 of old stock sold off or used 12 50
By 50 of old stock kept 25 00
By value of coop 50 00

S324 50

Third Year.

1st Jan. To stock at end of last year. .

.

To feed for year
To sand, lime etc. etc
To rent of land
To cost of raising young stock

Balance credit

50 00
70 00
2 00
5 00
25 00
85 50

S237 50

1st Jan..lBy credit last year
31st DecJ By 14,000 eggs (a Ic

By 3 barrels (140 lbs) manure. .

.

By 50 pullets raised and placed
in stock

By 50 young male birds sold ofif

or used
By 50 of old stock sold

By 50 stock carried over, first

pullets raised

19 60
140 00

3 00

25 00

12 50
12 50

25 00

S237 50

Fourth Year.

1st Jan. To value of stock
To feed
To lime, sand, &c
To rent
To 2 thoroughbred roosters for

changing stock
To cost of raising young stock .

.

Balance credit

50 00
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Cash on hand $213 50
Coop valued at 45 00
100 fowls value 50 00

Total $308 50

This shows a clear yearly profit of 861.70 on this one acre of land devoted to poultry,

and I think I have demonstrated that it does pay to keep poultry on the farm if properly
managed. Flocks of thoroughbred hens may be improved in the direction desired by
selecting those birds having the greatest percentage of the desired qualifications, and
breeding from them only. Flocks of any common stock may be improved by introducing
a few thoroughbred male birds and selecting the best hens to breed from. It is just as
necessary to make careful selections in the poultry yard as it is for the diaryman to save
only the calves from his best cows in order to improve his herd.

Coop and Equipment.

The coop should be of sufficient size to prevent crowding. It should also be weather-
tight and free from drafts, but at the same time be well ventilated and have plenty of

light. There is an old proverb which says " Where the sun does not enter the doctor
does." This applies as much to the hen coop as it does to human dwellings, therefore,

let in as much sunlight as possible, and in order to do this, iplace your windows so as to
face as near as you can to the south- east. Right here I might say that one of the chief

reasons for live stock not thriving as well in winter as in summer is the want of fresh air

and sunlight. The perches should be made of 4 x 4 scantling rounded off at the corners
and at the upper side and should not be higher than three feet from the ground, as high
perches are injurious. A dust bath must be provided and should be placed sc that the
sun will shine directly on it for a good part of the day. This will induce the fowls to
dust themselves, which is one of the best ways to prevent vermin. The best thing to fill

this bath with is road dust in which a little flowers of sulphur has been mixed. Part of
the floor should be so arranged as to allow of sand or gravel or even straw or chaff to be
spread a few inches deep in order to induce fowls to scratch. Nest-boxes must also be
supplied in sufficient numbers. The best nest-boxes and water fountains I have seen are
those in use at this institution, as they can be easily removed for cleaning.

When going into a business of any kind it is always advisable to observe the
methods and profit by the experience of those who have made the greatest success of

that business, and the poultry business is no exception to this rule, and as the French
have made the greatest success of the poultry business, I .think if we follow as closely as
possible in their footsteps we shall be more likely to succeed than by any other method.
Olimatic conditions are of course different, so that we cannot follow them to the letter,

but we can keep very close to them.

An abundance of fresh hard water should be supplied, as hard water contains lime
and magnesia in just the proportions required for the formation of bone and egg shells.

This of course should be supplemented by ground bone or some other substance such as
the scale taken from steam boilers, or better still, the substance taken out of the heaters
used in large steam plants, and which may be had for taking away.

The morning meal should consist of vegetables of any kind boiled and mixed with
shorts or chop, and fed warm in such quantity as they will eat up clean. The noon meal
should be a light one, and consist of barley and oats scattered through the litter on the
floor of the coop. Exercise is very necessary, and here they will get it. The evening
meal should consist of whole grain, such as wheat or corn with a little buckwheat mixed
with it, as buckwheat is one of the best egg foods known. Skimmed milk or butter-
milk mixed in the morning meal, and any available meat scraps will supply animal
food which is^very necessary.
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Always keep a box of fine gravel in the coop, so that the fowls can obtain the neces-

sary grit. Ihis grit enters the gizzard and acts as a mill to grind the food, taking, in

fact, the place of the hen's teeth, which we often hear about, but never see.

Before closing this paper, I would like to call your attention to the fact that poultry

keeping is a source of national wealth, as, apart from the vast quantities used in the

country, large quantities are exported every year. From the littl*^ town of St. Mary's

alone, there have been shipped to Great Britain, since Aucjust the 26th last up to the

present time, 38 car-loads of eggs, each car containing 12,000 dozen, thus making in all

456,000 dozen, or 5,472,000 eggs, valued at $55,000.

An American paper lately stated that the hen added yeai'ly to the wealth of the

United States in eggs alone not less than .$135,000,000, equalling the value of the com-

bined output of iron and wool.

Q. How do you feed the scale you mentioned 1

Mr. Page : I pulverize it and mix it with the morning meal.

Q. Do you think it a drawback not to wash the drinking fountains inside 1

Mr. Page : I would prefer having them washed out.

Q. Which is the best bone mill in Canada 1

Mr. Page : There are several mills made in Canada. I would not like to say which

is the best.

Q. Is there any danger in putting too much of the mixture you mentioned in the

morning feed ?

Mr. Page : No.

Q. Do you believe in tar paper 1

Mr. Page : Tar paper will take up moisture.

Mr. Pettit : I wish to say that I am very much pleased with the paper Mr. Page

has given ua. There are no overdrawn statements. Now, with regard to warmth of

henhouses, tar papering is a mistake. Two years ago I built a henhouse and tar-papered

it up and down, covered that over and tar-papered it up and down again. I do not think

it is beneficial. I think it it is a mistake. I do not think there is anything gained.

Mr. Graham : I may say that this subject of poultry raising is of great importance

to the farmers of Ontario. If farmers could get chickens out early they would get a very

hi<^h price for them in the American markets—as high as forty cents per pound. Use
lots of meat to get eggs in winter. Give your hens plenty of exercise. Keep them right

down to work. Give them plenty to eat. I may say, in regard to getting eggs in winter-

time, that you must have warm houses. I have not much trouble in getting eggs at

that season.

The question has been raised, "Is tar-paper good for henhouses T' My houses are

built of four thicknesses of rough lumber and two of tarred felt. They are three feet six

inches high in front, and five feet in the rear, with a thirteen foot rafter sloping south-

ward, and a five foot rafter northward. This gives the heat of the sun a chance to

warm up the houses during the day. About one-third of the front is glass. The roof is

sheated with two thicknesses of tarred felt in opposite directions, then covered with

rough lumber running lengthwise. This has not leaked as yet and is very cheap. There

is a walk three feet wide in the rear running the full length of the building. Trap doors

open from the pens so that the eggs can be removed without disturbing the hens.

Q. I would like to ask Mr. Graham what variety of poultry he counts best for pro-

fit ?

Mr. Graham : When I was in the State of Michigan, on one of the largest poultry

farms that they had, pullets that were hatched on the 16 th of April, commenced laying

on the 20th of September. Fifty-five of these pullets averaged about twenty-five eggs a

day from that time through the winter and spring, and they would sometimes get three
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dozen and sometimes four dozen e^gs from these fiftv-five pullets daily. They were Ply-
mouth Rocks. I am breeding Plymouth Rocks, Wyandottes and Indian Game. These
are good winter layers. They grow very rapidly and are extra hardy.

Q. What kind of Plymouth Rocks 1

Mr. Graham : Barred.

Q. Have you any experience with Javas ?

Mr. Graham : I have had some experience with Javas. 1 liked them very well but
for their color, it being the black variety which I bred. This color always shows dressed
goods to disadvantage if picked when pin feathers are plentiful, while the light breeds do
not.

Q. Do you consider it a great disadvantage not being able to wash the drinking
fountain on the inside ?

Mr. Page : While I do not consider it a serious drawback, I would prefer being
able to wash them out.

Q. Jn regard to building poultry houses, do you think it advisable to tar the boards
inside the coop.

Mr. Page : Yes I think tarring beneficial, as it tends to keep the coop dry.

QUESTION DRAWER.

Q. What do you consider the best feed for ewes in lamb in winter ?

Mr. Rennie, Agricultural College : We fed our breeding ewes during winter
months as follows : A mixture of corn silage, pulpei roots and chaflF and a little bran
morning and evening, and at noon peastraw, and for two or three weeks before lamb-
ing in the spring more bran was mixed with the feed. They were all in good healthy and
thrifty condition.

Q. Does it pay to house milch cows during the day in summer time ?

Mr. Sleightholm : There is nothing to-day in connection with our live stock inter-

ests that has more to do with dollars and cents than this one thing. I talked with a man
who handles about forty milch cows, improved grades principally, to get information
that would enable me to get rid of the ravag'^s ot the hornfly. He tried nearly every-
thing ; but as for housing, he said a farmer with ten cows could not aflFord to do it. One
year I tried housing our cows during the daytime. I started keeping the cows in about
the first week in August to get rid of the hornfly, and fed them with green fodder at

noon and night during the summer months, and in one night our supply of milk increased
one-third. It is best to house milch cows, despite what people say on this question. Not
many years ago I tried greasing; then I got a spray pump, small one, and sprinkled the
cows all over. I also used horn application. That did not work ; so I gave up in dis-

gust the trying to get rid of the hornfly by using applications.

Mr. Rennie : I would recommend housing milch cows twice a day, for milking, and
feeding them ensilage in addition to the pasture they are getting. During the summer,
when the hornfly is troublesome, rub them all over once a week with a mixture of seal

oil and carbolic acid ; a small tablespoonful of the latter to a quart of the former.

A Member : In our ordinary farm practice we bring our cows in the .^tables about
five o'clock in the morning. They are kept in during the daytime and turned out at
night, and from our own experience, and from what I hear others say, I find it is a most
excellent preventive of the ravages of the hornfly.

Q, What is the value of a ton of meadow muck as compared with a ton of farm-
yard manure of average quality 1
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Prcf. SnuTTLEWOiiTH : Farnijaid manure is a general manure?, that is, it contains

all the plant food constituents ; but muck is valuable chiefly for its nitrogen, as it con-

tains very little potash and phosphoric acid. The value of the muck would depend upon

its nitrogen, and it would need to be used where nitrogen is required. Practically speak-

ing, one ton of muck would be worth from one-eight to three-eights that of a ton of farm-

yard manure.

Q. What do you consider the best method of dressing poultry for market 1

Mr. Page : For an answer to this question I would refer you to Mr. Graham, who
is more convei'sant with that part of the business than I am.

Mr. Graham : When poultry is dressed for shipment to distant points, and where

it comes in competition with local goods, it must present as nearly as possible similiar

appearance. Fast the birds intended for slaughter about eight hours. Kill by cutting a

deep gash in the roof of the mouth, immediately under the eyes. Commence picking at

once, (all kinds must be dry- picked), being careful not to tear the flesh. When picking

is done, wash the head and all bloody parts in clean water ; then put the bird in cold

water, but not ice cold, and allow to remain there about fifteen minutes ; then remove to a

barrel containing floating ice, there let it remain for twelve hours, when it will be ready

to pack. Should there be any contents in the crops remove and sew up carefully, so

as not to mar the appearance. None should be drawn, as our American friend wants

undrawn. In packing, take an ordinary sugar barrel washed clean, put a thin layer of

ice in the bottom, then put in your chickens, head downwards and feet toward the center,

leaving a small space around the edge of the barrel which should be filled with ice. In

between each layer of fowls put a little ice, and on top cover with fine ice, and cap with

a large piece, then cover all with a piece of linen. Poultry packed thus will usually

stand shipment for eighteen hours. Be careful and keep all filth away from all parts.

Never ditss poor birds as they will not sell to advantage.

Q. What about ground bone 1

Mr. Geaham : Ground bone is almost a necessity where good strong fertile eggs are

expected in winter. It is of gieat value in increasing the number of eggs. When a

bone cutter cannot be afl"orded, the liver, lights and refuse matter from the butcher shop

may be cooked in feed, and in this way partially supply the food in the bone. Bone acts

as grit as well as food, avoids soft-shell eggs, and many diseases. I am using a bone

cutter ; it does its work well, and is very satisfactory. I have tried no others so cannot

say anything further.

Q. Which is the best incubator ?

Mr. Page : I do not know which is the best incubator in use, but men who have

been in the poultry business most of their lives cannot always depend on making a suc-

cessful hatch with the incubator, I could not advise a farmer to invest. I do not think

the incubator has arrived at that state of perfection when it can be left for any length of

time to care for itself.

Mr. Graham : This is a very difficult question to answer, and one which is prob-

ably beyond my ability. However there are a few things to be considered in purchasing

an incubator, (a) It should be self-regulating
; (6) it should be double cased in order

that the outer atmosphere, if changeable will have little or no eflfect on the egg-drawer
;

(c) it should be simple in its management.

TESTS WITH FIVE-BANDED ITALIAN BEES.

R. F. HoLTERMANN, Brantford, Ont., Director of co-operative experiments in agri-

culture, said : In considering the results from five-banded Italian bees, it must be

remembered that the season of 1S95 was almost a total failure as regards the honey flow.

There can, Iheiefore, be but little comparison between the honey-gathering qualities of

the various strains of bets. Other marked traits appear to have been reasonably well
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establithfd, ECDoe havicg bfen suspectfd bffore. Two very close observers report that
the btes appear to bavt difficult) in locating thfmselves. As far as "we know, no one
has ever reported to that eflect befoie, and it aay be "well to ask experimentevs during
the season cf lb96 to pay special attention and report in regaid to the above

Ibe tendency to supersede qutens "was reioited" at the hist meeting. The reports

this E6t.son do uct neiticn any difticvhy in this directicn durirg the season of 1895.
The difficult} in 1694 may ha\e been due to the long journeys the queens under"went
before introduction.

It is quite impossible to tabulate the various reports, and as they are not lengthy it

•would be as well to publish them in full. They are as follows :

Individual Reports of Five-Bakded Eees.

S. T. Pettit,' Bflmcnt : My report of the five-banded bees is that the queen is prolific-

and the bees seem industrious, but they do not get numerically strong from some cause, no
matter how much cared for and fed. Another unfavorable peculiaiity is that they do
not seem to have the power to locate themselves very well. Many bees returning miss
their own hive ard get icto adjacent hives and are killed. The bees are even and very
pretty. As jou know, the poor season prevented testing their usefulness.

B. F. EoUermann, Brantford : In coe ducting this experiment I had one Union queenr
ard purchaf-ed four others, giving me fi"ve queens in all. These were introduced to full col-

onies at vaiious times duiirg July and August, 1894. These were, therefore, entirely, or

almost entirely, five-banded bees that went into winter quarters. Four of the queens were
Southern, and ore was purchased from a Cacadian breeder. The report of wintering is as

i'ollows : One (No. 3) perished, two (^fcs. 1 and 4) came out very weak, having barely tw&
Langstrcth combs of bees. When the first brood began to emerge from the comb, one
colony (Ko. 2) was of good average strength covering, which would be equal to six Lang-
etroth frames. The Canadian bred queen (2so. 5) wintered well, it was very strong, and
when examined was marked XXXX. The two weakest colonies never pulled up, and were-

not full colonies July loth, after the surplus honey, which was light, was exhausted.

One of the strongest colonies in tie apiary whs No. 5, but for some reason it

remained without an upper stor) . This colony gathered sufficiently for its own immed-
iate requirements, and on October 17th weighed thirty-seven pounds, which would
probably give at that tine about twelve pounds of honey, nor sufficient for winter. It

never offiried to swarm. The queen appeared prolific, but the bees short-lived.

I noticed the five banded bees were among the most active in the apiary. They
never missed a chance to rob, and I formed the opinion that they were of such nervous
development, that their vitality was quickly exhausted, and the bees were short lived, the
energy of the colony being exhausted in keeping up its o"wn strength. When touching
the wintering question, one has to be exceedingly careful not to come to quick conclusions,

but last winter's reports would tend to shew that they are not good winterers.

The season was not a good one, but the fact that they secured no surplus, while others
in the apiary secured from eighteen to twenty-two pounds of comb honey, does not speak
well for five-banded Italians. The bees were very gentle while the colony was in normal
condition, but the two weakest colonie.«, which, according to my ufeual practice 1 requeened
were exceedingly cross when queenless. The fact that the two weakest colonies gained
strength very sJcwly, should not be recorded against the five banded bees, it is likely that
the queens sufler as well as the bees in colonies pooily wintered. This if correct would
explain such a condition.

Deductions : The five-banded bees appear to be

—

1. Below the average as to wintering qualities.

2. Of a high strung temperment, making them short-lived, and therefore poor honey
gatherers.
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3. Prolific.

4. Gentle, unless queenless, when very cross.

5. Inclined to rob.

W. J. Brown, Chard: The queen' I received in September, 1894, was introduced suc-

-cessfuUy to a moderately strong colony, and was artificially strengthened for fall and winter.

The queen layed only a short time before the close of the season. In the spring of 1895

this hive came out weak, and in a short time, in spite of all possible care, dwindled away

and died. Her majesty arrived too late to get a fair trial.

John Fixter, Domivion Experimental Farm, Ottawa : In reply to your enqiiiry about

the nve-banded queen I would say, I am much pleased with her. The colony to which she

belonged gave us seventy-eight sections of honey and two swarms. As to gentleness, I

can only say they are gocd. They appear to be good tighteis, and crosser than the black

bees. The color is very fine—in fact, the bees are exceedingly handsome. The only fault

I have is that we have not enough like this queen.

Win. Couse, Streetsville : In regard to the five-banded bees and queen, I can say they

wintered fairly well, but did not swarm or gather any honey, and had to be fed considerably.

I found the bees in several hives in close proximity to their own. They seemed to go into

other hives more than any bees I ever handled. They are gentle. The season here was

bad, and the bees had to be fed tor winter.

F. A. Gemmell, Stratford: The past season has been very unfavorable. I got no swarms,

not a pound of honey, and had to feed over $50 worth of gi anulated sugar syrup for winter.

No particular disposition was manifested by the five-banded bees. The first queen was super-

seded. The queens proved only average layers, and not nearly as good as queens of the Adel

or golden Carniolian strain. The bees are fairly gentle. The propensity to rob is not by

any means latent, in fact, it is a trifle above normal. They always take a prominent part

when an opportunity presents itself. The three banded or leather colored queen and her

progeny produced bees of a good average strain, but on account of the very unfavorable

season I did not get an opportunity of judging of the honey-gathering qualities of either.

C. W. Fast, Trenton : As the qeeen did not arrive until late in the season, I had no

chance to test their wintering qualities, and as the season caused almost a total failure in the

production of honey, there was not a good chance to test their honey-gathering qualities. The

workers however, showed one good quality, they were the quietest bees that I ever handled

requiring no smoke in any kind of weather. Although the queen was a good layer, and

plenty of young bees hatched, they never got up to the nuaaerical strength of the leather-

colored Italians. I am inclined to think that they are a very short-lived bee. They gave

twelve pounds of extracted honey with plenty of winter stores.

A. Pickett, Nassagaweya : As to five-banded bees, my report is not very satisfactory.

I could not see any difference in wintering. It was quite easy to handle the bees. We
did not "et much surplus honey from any one hive, but on the contrary had to feed an

average of not less than twenty pounds of sugar to each hive. I could see no differ-

ence in the amouit gathered. They increase faster than the Italian.

R. H. Smith, St. Thomas : I am sorry I cannot say much about five-banded bees. I

received the queen in good order, in May, 1894, and introduced her successfully to a colony

that had swarmed, and that lost their young queen. She started to lay at once, and ':;y

October there was a larger percentage of her bees to be seen than of any others. They

were very gentle and stayed well on the comb, building up to a medium-sized colony by

winter. There was no fall flow, so I fed thirty pounds of granulated sugar syrup for

winter stores, and packed them in leaves under the same conditions as the rest of the yard.

In April when other bees were flying, I found them very weak, and by May they were all

dead leavin<y plenty of sealed stores. There was no sign of diarrhoea of the bees, or of

dampness in the hive. They did not seem to have vitality enough for such a cold winter.

_A11 the other colonies in the same clamp wintered well, with only a loss of five per cent.
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UNDERDRAINING.

A. W. Campbell, C. E., St. Thomis, Ont.

Horace Greeley, who some years ago'pasaed the Remark " Go west, youns; man," also

said that any land worth plowing was worth draining. This with certain limitations I

Relieve to be true. The cost of drainage may exceed the value of the land after

it is drained, in which case, or in cases approaching this result, the advisability ot" drain-

age is doubtful ; or the land may be so perfectly drained by na?ure thit, though the land

may be benefited, the additional returns would not justify the expenditure ; and it is

well to emphasize the fact, that some land which is plowed is not worth plowing and con-

sequently not worth draining. There is no well- defined line of demarcation between soils

which can with profit be underdrained and those which cannot ; underdraining is not a

panacea for all ills, not even the eifects of bad farming. Bat in order to know when it

can be profitably applied to farm land it is necessary to look a little into the working of

nature.

Soil is porous and, like a sponge, retains in its texture, by attraction, a certain

amount of water. When any in excess of this is added, it sinks to the first impenetrable

strata or stratas, through which it passes but slowly and from thence rises higher and
higher as more is added until it finds a lateral outlet, just as water poured into a pail

will rise higher and higher until it finds an outlet in the side of the pail or until it flows

over the top. Thus, descending into the ground we come to a certain point where the

water is in excess and is stagnant. The most common sources of moisture are rain and
snow, but there are other causes of an excess of water in soils which would otherwise

have a sufficient outlet, e.g , when water is poured out on the surface by springs, or from
the high lands. For the germination of plants, there are three requisites—warmth, air

and moisture. An excess of moisture in the soil, besides being in itself hurtful to the

plant, excludes the other two and prevents proper cultivation of the soil. If the water
rises very close to the surface or is swampy, the seed rocs in the ground and only aquatic

and other wild plants and glasses will grow.

Underdraining supplies the necessary outlet for this excess of moisture at proper

•depth from the surface. This means, in effdcc, that the soil is deepened, for the roots

will then strike downward and the plane ootains a wider feeding ground, stands more
firmly in the sarth, and has a greater depth of earth to protect it from the summer
drouth. The season is lengthened for growth and cultivation. A strata of ice below
the earth's surface melts very slowly in the spring ; but when the earth is rendered
porous by underdraining, even though the frost may have sunk deeper through the
removal of the stagnant water, the melting snow and the warm spring rains quickly pass

through the porous earth and it is more quickly warmed ani dried for growth or cultiva-

tion. That the soil may retain i healthful and proper degree of moisture it must be pul-

verized as much as possible, and in order to be pulverized it must be moderately dry
when plowed, otherwise it is left in hard lumps. Pulverization of soil, besides rendering
it more capable of retaining moisture, enables it to absorb the dew and the moisture from
the air during the season of drouth. It is the crystallization of stagnant water a short

distance below the surface which throws out the roots and results in winter killing.

Drained land is lighter to work, is less injured by cattle in feeding, loads may be hauled
on it with less injury, and surface washing is prevented. It permits the rain to pass
freely through it with its wealth of ammonia, carbonic acid and other fertilizing vapors
absorbed from the air. It permits air to reach the roots from which they may obtain
their needed supply of oxygen since an excess of water excludes the air. Drainage also

warms the soil, as it prevents evaporation and permits the air and warm rain to enter its

pores ; as beat will not pass downward in water it removes the excess of water which
would retard the conduction of the heat downward from the surface of the ground.
Underdraining protects the plant from drouth as well as from too much moisture,
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When and to what extent underdraining is needed can only be learned by close-

study of each particular soil and the underlying strata, together with the general
geologie.ll formation of the district. The depth in a climate where we are su'j-^ct to
severe frosts should not be less than four feet or three at the least, vejy retentive soils

r( quiring a less depth than those which are porous. O nitting the consi^leration of frost,

the deeper drains are in any case more efficient, for, as will be inferred from my previous

remark?: on the theory of draining, the^greater portion of the water enters the tile from
the bottom, not from the top as usually supposed. It is good practice in very porous
soils to put a roof of clay directly over the tile to prevent it; directly receiving the water.

Water entering from the top is very apt to carry sand with it, while it bus not bpen suf-

ficiently filtered of its fertilizing substances. The deeper the diain the fewer drains will

be needed. The distance of drains apart must vary with individual circumstances. As-
has just been said, depth compensates for distance. Some lands need drains ten feet

apart, in others sixty feet is not too great a distance. In this the landowner must bo
guidtd by his knowledge of the porosity of the soil, the amount of water to be carried off,

and the fall which can be given to the drain.

Whatever draining is done should be carried out in a systematic manner. A plan
should be drawn showing the location of every drain, together with the general topo-

graphy of the land. Stones should be placed at the corner of the fields and measurements
referred to them. Drains should be, as a rule, laid down in the direction of the greatest

fall. The gieater one'^i experience in such matters the more thoroughly they know the
impossibility of correctly judging it by the eye, unless the fall is very great. Kor can
tile be evenly laid by the method usually adopted, viz

,
judging the fall by the water

level. If a drain is worth putting down it is worth constructing properly. 'Ihe capacity

of a tile drain is limited by the capacity of the bore at its smallest part. If tiles are l.iid

unevenly, hollows act ss miniature catch basins for sand and other material which clog

the pipe, and to that eutent dJmini?hes the whole capacity of the drain above. A drain

will work satisfactorily with a fall of 3.20 feet to the mile. Six feet per mile is consid-

ered a good fall. The less the fall the greater the danger from obstruction, but with a
great fall iliere is mere necessity for cereful laying, as at the times of a rush of water the

waier may force its way through the joints and washouts are apt to occur. In laying

tile, care should be taken to make the joints as close as possible. The closest joint that

can be r.ade fietly admits the water and large openings allow sand to enter the pipe.

Ey revoiA ing the tile or perhaps turning end for end,| equal contact all around can be

obtained.P

In joining one drain with another, some difficulty is experienced. The smaller drain

shcuJd liOt meet the main diain at right angles, but &bculd be curved so as to permit the

water in it to fnt(r ihe main drain in the direction cf the cuirent. A junction should be
made ly the use of a branch tile in the shape of a Y, as cutting and fitting tile to one
another can rarely be done successfully, the tendency being to cause an obstruction.

Outlets should be as few as possible, and to this end the smaller drains should, if

prgcticable, be carried to one large main drain and thence to a common outlet. The outlet

is usually a very much neglected portion of the drain. It should, if possible, be composed
of an iron pipe supported by stone masonry. Tile when exposed cannot be safe from
frosc or the trep.ding cf cattle and consequent filling up. It should be protected by an
iron grating or screen to prevent frogs, mice and other vermin entering and choking the

drain. It is common to see the tile outlet completely submerged in mud, and you need
scarcely be told that this is bad practice. The outlet should, if possible, be six inches or

a foot above the bottom of the open drain or stream into which it flows.

An important adjunct to tile drains are openings at the junctions or other convenient

points where the farmer can frequently ascertain how the drain is working. They should

be in ihe form of catch-basins where sediment coming down the drain may settle and be
removed as often as necersary. If these are objectionable in the centre of the field they

may be pieced ^fc the ii:>e of the fences. They should be composed of iron, wood or other
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material not easily inj ired by the frost and should be securely covered. If located in the

middle of the field they can be placed at a convenient distance below^ the surface and

-covered with earth so as not to interfere with cultivation.

Tile must be hjrd burned, othern^ise they will not stand the frost ; they should also

be truly circular and straight. In minufaofcurinjf they are frequently wirpe I and

twisted to such an extent that a close joint canuot be secured. All such should be

culled, together with brokeu tile. The sizj sh:)uM not be less than three inches, and this

only for very short distances, as tile with so small a bore can scarcely be laid in such a

manner as to secure a clear outlet unless the fall is very great.

Iq deciding upon the s'zs necessary, regard must be had to the amount of water to

be carried away, the fill (velocity of the current), and to some extent the distance. A
common defect is the presence of lime in the clay, which, when burned and afterwards

exposed to moisture, will burst the tile.

In laying tile through quicksand, the best method is to completely surround the

tile with sawdust. This a*-, oace acts as a sieve, thr )ugh which saud cannot penntrate,

while it allows the water full liberty. Iq time the sawdust decays, and forms a porous

and bark-like covering around the tile. Straw and elm birk are too coai'se to act

with the same degree of success, and generally prove entirely useless. Slabs laid in the

bottom of the trench cause an unequal diitribatiin of pressure, and frequently cause

obstructions by broken pipe. In draining swamp land, allowance must be mide for

shrinkaiije of the soil, which is comjjosed frequently of vegetable matter in an almost

floating condition, so that when the soil has completely subsided, the outlet and drain

may be deep enough.

The drainage of stiff clays is a matter which has long been in dispute. Because

puddled clay is used so effectually in stopping water in dams, ponds, reservoirs, etc.,

it is commonly supjjos-d that to drain clay is an impossibility. Clay will absorb more

than half its weight and bulk of water, and " puddling " is merely the working, treading

or stirring of wt-t clay until it is thoroughly saturated, and its paricles so firmly divided

that water has an exceedingly slow passage between them. We see the effect of this on

roads in the ruts ; and in the fields where cattle have been treading water remains in

the footprints long after the surface of the ground els-'where is dry. After the water

has been removed from the puddled surface of the clay by evaporation, it will be

observed to crack under the hot rays of the sun. CUy shrinks nearly one-fifth of its

bulk by drying, and as the sides cannot approach each other, it is torn apart in

different directiots. Everyone who has observed the bottom of a ditch or drain in

cUy land, must have seen this phenomenon on a larger scale, the whole soil being

divided into a network of fissures. If any of you have tile drains through clay

lands, you will observe in the season of drouth deep cracks in the surface of the

ground over the drain and extending down a considerable di-^tance. If you could

see into the ground, you would observe these fissure* extending in every direction

from the tile ; from the main fissures smaller ones extend, until the whole subsoil

is a network of fissures, which are in effect miniature und-irdrains. Just as the sun

drew the water from the surface of the puddled soil, causing it to contract, so has

the tile drain taken the water from the soil in immediate contait with it, until it is

contracted and cracked, and the fissures thus formed became new drains to lead the

moisture to the tile, and so the process of shrinking and crackinj; g les on untd the

stiffest clay soil is thoroughly drained. In time, vegetable and other fertilizing matter

is wa->hed into these cracks, and after a few years of thorough cultivation no more
productive soil can be obtained.

The life of a tile drain varies with circumstances, but should be at least half a

century if carefully laid. To take up tile, clean and rel ly them is generally a more
expensive operation than constructing a new drain, and no pains should be spired in

avoiding tliis contingency.

By the use of tile drains, the necessity of open drains is avoided. B iside the

loss of a large amount of land occupied by the open drain, and a sp ice on each side
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which there is not enough room to cultivate, the presence of open drains results in>

much inconvenience to the farmer in his farming operations. Tirce is wasted in seed

time, and in harvest in turning the plow and harrow, the reaper and the horse-rake,

and hand labor must be emplo}ed to woik on the banks. True economy requires a

liberal expenditure of labor and money in securing tile drains wherever drainage is

necessary.

T. G. Raynor, Rose Hall : If by saying ditto to what Mr. Campbell has given

us in his valuable paper, I w(uld sufficiently emphasize it, I should feel that I had said

enough. I quite agn e with Mr. Campbell on the principles he has laid down for

draining. There t-hculd be a thorough developed plan of drains laid out on paper, with a

good cutlet. Piovisicn should be made for silt basins where required, and for the

use of round tile, which should be carefully laid. The depth should be three feet when
possible, and the distance apart should suit the kind of soil drained. As a rule, the

more tenacious the clay the closer should be the drains, etc. I agree with him also

in the very many bent tits arising from a thorough system of underdraining. It causes

the land to be worked earlier in the spiing, and also after heavy rains; it increases the

productiveness ot the soil ; it allows beitir distribution of the manure, and it increases

the advantages from the almos-phere while passing through the soil, etc. Just here

allow me to remind you of the contrast 1 etween the processes of filtration as compared
with absorption, or underdraining as compared to surface flow and evaporation. We
know that absorption is accoling process, requiring heat. Much more heat is required

to evaporate water than to raise it to the boiling point. In swampy lands which have

been underdraine d, a difierei ce of several degrees of temperature has been noticed.

Perhaps I could not better summarize the benefits from underdraining than by saying

that all the benefits aiising from a thorough tillage are greatly augmented by the soil

being undeidrained. Plants are enabhd to obtain food at a much greater depth.

There are but few farmers in this rolling i-rovince who have not fields which '' ban
out their signals of distress," and which would be greatly benefited by underdraining.

I think that lack of drair.age is one of the greatest leaks upon our farms. Perhapa
only second in this res| ect is our general method of handling farmyard manure. I
believe that where a farmer Las a limited amount of capital, at least a partial system

of underdraining is the proper thing By the placing of the drains where they are

most needed, as in the lowest portions of the fields, with an eye to future completeness^

the system can be extended at any time, as a person's capital accumulates. By using.

a plow, a foot or so of the ground may be loosened in such a way that it may be
easily turned out with a shovel, and in this way the cost of digging may be mat'Tially

reduced as compared with doing all the work by hand. In my opinion witer is the

best leveller, and if we dig at a time when thnre is a proper amount of water in the

soil, there is little or no trouble in securing the proper grade. If the soil is heavy,

sods may be carefully placed over the tile. These, with a few inches of earth thor-

oughly tramped down, will make a very good covering. In conclusion, I would say
that 1 believe it pays to underdrain.

Q. What length of time will a tile drain stand 1

Mr. Campbell: Prubab'y fifty years. It will depend on the drain, where and
how laid.

Q. Will tile rot ?

]\lr. Campbkll : No, not if made of the proper material. If the material used in

making the tile is all right before made into tile, and then properly laid so as to prevent

it from crjstallizirg.

Q. Would you recommend using a glass ?

Mr. Campbell : I do not know that using a glass is of any particular use.

Q. Would you recommend using straw ?

Mr. Campbell : No.
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Q. Is it possible that a certain kind of soil will not underdrain, where it is difficult

to get sufficient fall in the drain ? I understand that such has been the case in draining;

in some sections.

Mr. Campbell : What kind of clay 1

A. Blue clay.

Mr. Campbell : I find nowhere in Ontario where underdraining has been a greater

benefit than to the western part of this Province. They lay the tile properly, and no-

difficulty has been experienced in layeng tile in stiff cla,y soil.

Q. If the fall is sufficient ?

Mr. Campbell : Yes.

Q. Do any of you use coarse stone or gravel. I heard of some tilling their drains

with straw on top of the tile. They had to take that all up and put in coarse stone and
gravel, which I think will keep the tile to its place better than straw or any of those

things. If any of you have tried gravel let me hear of it.

Q. Would you recommend putting in gravel 1

Member : I put in coarse stone.

Mr. Keil : 1 would like to ask this gentleman if he did not have any gravel, what
would he do.

A. I would not put any in.

Mr. Campbell : In our section of the country we have drains that are very level,

and it is quite usual for men to do their own levelling. It is not necessary for a man to

get an engineer. Level with your own instrument. Simply take a spirit level, which
is certainly level, and place it on a board. Ycu can go througti your tield and do practi-

cally good work with this instrument, in ordinary farm work.

Q I wou'd like Mr. Campbell to give us any information he can, in regard to

sandy bottom land.

Mr. Campbell : This would require some little time to answer properly. Relieve
the land of the surface water ; allow the ground to settle ; keep your tile as much as

possible on hard bottom ; and make the grades all long, and uniform a? possible. Keep
all these things in view. Make your drains as long as possible, then uniform fraaa point
to point.

ADDRESS.

By Dr. Myers, DiaECTOR Agricultural Experiment Station, Morgantown,

West Virginia.

It is with a great deal of pleasure that I am able to be here today and see you
assembled io your council hall to discuss the importance of advancing the great agricul-

tural interests of Ontario.

I do not know when it has been my pleasure to visit an institution that offers greater
advantages for the education of young men for the great activities of life than are offered

at this College. I cannot whII see how a young man could go through this institution,

taking its course of instruction, and coming in contact with the distinguished men who
preside over it and control airs, without going away to be useful and progressive
citizens in this great country.

It is comparatively a few^ years since it was thought necessary to educate the farmer,
I can remember, and I presume the older gentlemen here on the floor remember very
dictinctly, when it was quite fashionable to practice medicine without any training ',
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preachers could preach without preparation, lawyers could carry on practice of law
without any preparation ; but, it has dawned upon our progressive citizens that it is not
only necessary to teach the lawyers and doctors, but also the farmers, the theologians,
and the farmers' boys.

I am pleased to state that this institution has extended its reputation all over the
northern part of our country. We know more about you gentlemen, perhaps, than you
think we do. We are quite a piece away, but we know something of you, as may be
shown by our sending here every now and then and taking away some of you. (Applause).
Over in the country that I came from, we are on the lookout for bright young men
who have fitted themselves for doing something in life. We do not want tho3H all round
fellows, but young men who are prepared to do something well. We would just as leave
come to theJAgricultural College at Guelph, or anywhere else to get them. We do it.

(Applause).

Now we want every young man here to feel that he is enjoying many opportunities,
and that the world expects a great deal of him ; that there is an ample field in which
to exercise his ability. Now, you can go a long distance, and you will not find better
opportunities than President Mills and his faculty have for you here. I have seen some
stakes out around here, that look like some stakes down in our country. I believe there
is most excellent work being done with those stakes. At your institution these stakes
are under the superintendence of Mr. Zivitz, and let me tell you they mean something.
You want to keep a lookout for them. There is something there. There is liable to be
more, so keep a sharp lookout on those stakes. We have stakes of that kind in our
oountry. They mean something there also. There are stakes of thtt kiad being driven
all over this country of yours. You have skilled men, I uiiderstaud, to the nuaiber of
probaVjly fifteen hundred or two thousand driving stakes all over this Privince. They
mean something there. What do they mean? They mean that the infl lence of this
College is being felt, that agriculture is being elevated, and that in tho fuoure the agric-
ulture cf Ontario, and the agriculture of the States will be placed upon scientific

principles.

REPORT OF COMMITTEE ON THE CONSTITUT ON.

The committee on the revision of the constitution beg leave to report as follows :

Constitution.

Articles 1 end 2—To remain the same.

" 3—<^hange membership fee from 50 to $1.00 and strike out " Commissioner or."

" 4— Charge to read "The officers of this Association shall consist of a Prfsident,

Vice-President, Secretary, and Treasurer, five directors and two auditors, who
shall hold ciiice for one year or until their successors are elected."

Articles, 6, 7 and 8—Strike out.

By-Laws.

Articles, 1, 8, 9, 11 and 13—Strike out.

" 2, 3, 4, 7, lU and 12—To remain.

Article, b—Leave out from " Executive " to " Council " and add instead " Board of

Directois."

Article, 6—After the word '* Editor " add " to be appointed by the Board of Directors."

Also leave duties of expe"imental committees the same as at the present time.

The report was passed by the meeting.
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THE FOOD VALINE OF MILK AND ITS DERIVATIVES; COOKING OF
MILK, CHEESE AND EGGS.

Miss Bessie Livingston, Supt. Ottawa School of Cookery.

In arranging this address for the meetings of the Fartners' Insti utes, I did not ex-

pect be called upon to speak before such representative audiences as have attended the

meetings in Guelph, and it is with a fueling of timidity thit I venture to speak of the

food value of milk, butter and cheese to an audience, many of whom have investigated

and treated the subject much more exhaustively and scientiBcally than I have

However, I may present the subject in a somewhat different manner than thit to

which you have been accustomed to think of it, and also suggest new ideas in the com-
bination and preparation of some of the most common toods which we get in abnost per-

fect condition from the farm, and from which a great number of nutritious and appetizing

dishes can be made.

The food value of any article of diet depends largely upon the amount of nutritive

and digestible matter it contains, and upon how far it miy meet thedifferrint requirements

in the various offices which food performs in the body. We require food to build and re-

pair the tissues and fluids of the body, and also to furnish heat and ener^jy. Our bodies

being varied in st,ructure, we require foods of varied character to nourish the diffirent

parts. We are accustomed to speak of milk as a typical or perfect food because it con-

tains in correct proportion all the elements necessary for the nutrition and development
of child life.

Composition of Milk. The composition and quality of milk are influenced by race,

feeding, ecj , etc., but a fair average analysis of milk sHows thac it contains aboat eighty-

seven percent, water and thirteen per cent, solids, the solids consisting of mineral raitter,

casein or curd of milk, fat and milk-sugir. These difi'orent constituents serve different

purposes in nutrition. The mineral matter furnishes material for the teeth, half and
bony structure; the casein or curd is the fl-sh or muscle-forming and stimulating food;

the fat rounds out the muscles and serves as a fuel and heat-produciag agent; the sugar
of milk furnishes musoularenergv and he-it. The large proportion of water acts as a sol-

vent agent upon other foods and floats them through the body. Perhaps these latter state-

ments have been somewhat j)Ositive, as it is supposed that one constituent may perform to

a certain extent the ofii.;es of ano./her, yet the best authorities agree in considering that

the best results are obtained from a correct combination of them all. Ddrinc earlv life,

milk should form an important part of a child's diet, and when nature has provid*^d a
food so simple, complete, and easily digested, we should infer from this that simple feeling
should be continued up to the age of at least six or seven years. Much of the irritibility,

debility and lack of power to resist disease in children is due to improper feeding.

Stronger foods are given than the immature organism can assimilate, and when we con-

sider the ill effect of undigested food upon the adult, how much more disastrous it must
prove to the delicate organism of childhood. In later life the effects are seen in the delec-

tive dentition and many other prevalent physical defects.

Milk served with bread, potatoes, rice and other grains is well suited to the nourish-
ment of adults. A diet of milk alone is frequently prescribed in fevers and other dis-

eases where the dige^tive o'gans are weakened, and it his been suggested that it might
prove a valuable food in old age, to remedy the defective tissue formition of that period.

We cook our foods in order to improve their taste, develop new flivours, and also to
make them eisier of digestion. We are not accustomed to think it nee 'ssary to co )k

food which is furnished us from nature's labora^^^ory in such assimilable form as milk, bub
in some cases it is necessary. A gUss oF hot miik furnishes a pleasant stimiUnt to miny
who find that cold milk disagrees with them. The flivour also is improve I by cooking
ifor instance, the flavour of cooked milk in coffee is more agreeable than uncojked.
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Milk forms a particularly suitable medium for the growth of the little living organ-
isms (bacteria) which are so fiequently the source of infection and disease. No dangerous
organism is taid to be jjresent in the milk drawn from a healthy cow, the contamination
coming from some surrounding source, either during or after the process of milking, hence
the necessity of absolute cleanliness in its care. In large cities where the source of milk
supply is unknown, the precaution is rrfquently taken to scald the milk, or can it, as we
do fruit; it would be wise to adopt this plan where any doubt exists as to the purity of
the milk. Sterilized milk is now commonly prescribed in the diet of young children.

The milk is put in clean bottles or fruit jars, which are corked with baked cotton, and
placed in a pan or pail of warm water. The water is raised to a temperature of about
190° atd allowed to stand at that temperature for an hour The bottles are then removed
and cooled as quickly as possible. Enough for one feeding only is sterilized in each
bottle. By this method the milk does not reach the boiling point, and the physical con-
dition of the milk remains unchanged. By some authorities boiled milk is considered to-

be indigestible.

In this pan I have one pint of milk. It is heating over boiling water. Were 1 to-

place the pan of milk diiectly over the fire to heat, we would probably find that it would
have been burned at the side of the kettle, and a disagreeable flavour would have resulted.

Were it left a little longer it would boil over. This is probably due to the fat and sugar
in the milk, for we know the tendency of fats and s}rups'to boil over. When heated
over hot water, milk will not boil. It will reach a temperature ef about 196°. The
boiling point rf milk is a few degrees over 212". From this pint of milk I shall make a
soup, the proportion of materials used being one pint of milk, one cup of mashed pota-

toes, and one scant tablespoonful each of flour and butter. Melt the butter, then add the
flour and cook it thoroughly. In this we have a lesson in cocking starch. Starch is a

most important food in its relation to the jiroduction of heat and force, and its value as

food depends upon its being properly cookfd. Starch is a glistening white powder made
up of little sacs or grains which require much heat to break thtm up. The butter reaches
a degree of heat about one hurdred times greater than milk or water, and the starch is-

thoroughly cooked in three or four minutes. It 1 were cooking this starch in milk or
water, it would be nece.'saiy to cook it fltteen or twenty minutes. To this flour and but-

ter 1 shall add the hot milk, stir until smooth, then add the potato. I could have used the
same quantity of any stiained vegetable, peas, tomato, carrot or celery. Milk being
deficit nt in starch, the addition of the potato gives a better balanced dish. To this soup
I shall add for flavor and garnish, a tablespoonful of grated cheese and a little minced
parsley. In this soup we have a nourishing, appetizing food and one which might be
served as a hct suj per or luncheon dish very acceptably in cold weather.

Fat. Fat is one of the most important food products, and we get it in a very agreeabW
and digestible form, in the cream or butter of milk. Animal fats undergo certain chemi-
cal changes in the process of cooking, which makes them unwholesome. Vegetable fats,

such as olive oil, etc., are more whole.some for cooking purposes.

Cheese. When we come to consider the food value of cheese we have to deal with milk
in its most concentrated form, as in the process of cl eesemaking the water is removed, the
casein coagulated by the rennet, and then subjected to pressure which makes it a close and
compact food. Cheese, if eaten raw, is generally regarded as being ditiioult of digestion.

I am going to cook a savory and nutritious cheese-dish from one cup of grated cheese,,

one quarter cup of milk, one teaspoonlul of butter, one egg, pepper and salt to taste, and
fiur slices of bread. 1 shall put the milk and cheese in a pan, place over hot water and
cock until tl e cheese is melted. Then add the butter and the beaten egg, the pepper
and the salt, and cock two or three minutes, or until it thickens.

This we might call a eheese custard. The bread has be^^n soaking in one cup of
milk to which was added a beaten egg. I shall fry ic in butter, a delicate brown, and
pour the cheese custard over it.

The addition of milk to the cheese brings it back nearer to its original condition^

The addition of the bread makes a well balanced food, and cooking renders it more digest-
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able. Very often when we eat cheese we do not consider its very highly nitrogenous

character, as one pound of cheese is equal in nutritive value to nearly two and a hilf

pounds of beef, and as a matter of economy and variety, we should substitute a cheese-

dish for meat occasionally, instead of serving it with meat or other nitrogenous foods.

Cooking of Eggs. Eggs, like milk, form another complete food and like the milk

and cheese, being a food that can be eaten raw, required little cooking. They form a very

nutritious and concentrated article of diet, and it is well to combine them with milk or

other liquid and starchy foods such as bread, potatoes, rice, etc

The most important point to be observed in cooking eggs, is that the temperature

does not exceed 160* or 170", which is considerably below the boiling point (212°).

When cooked at a temperature of 160'' or 170° the egg is tender and delicate, when
raised to 212° it becomes tough, hard and indigestible. There are two ways by which

an egg is properly cooked in the shell. Put enough boiling water in a saucepan to

more than cover the eggs to be cooked, let them stand on the hearth or any place where

the water will not cool too quickly and in ten minutes the egg will be cooked soft, or

put the eggs into cold water and bring them slowly to a boil. In order to cook the eggs

hard to the centre, they need only to be exposed to a continued heat in hot water for half

an hour. In order to properly cook eggs, milk, meat and other albuminous food, the

knowledge of the proper temperature is necessary, and we should apply this principle in

the cooking of any custard or puddings, where eggs are used. In preparing an egg and

milk dish where starch is used, the starch should be thoroughly cooked first.

I shall make an omelet to illustrate the cooking of eggs. I shall beat two eggs jast

enough to mix the yolk and white together, then add two tablespoonsful of water. Milk

might have been used instead of water but its cheesy property has a tendency to toughen

the omelet. Pour it into this .small frypan in which one-half a teaspoonful of butter has

been melted. Cook it slowly. As the under part of the omelet begins to cook, prick it

with a fork to let the uncooked part pass under. When cooked to a soft creamy consis-

tency sprinkle with salt and pepper. I shall also sprinkle cne tablespoonful of grated

cheese over it, roll and turn as usual.

A variety of omelets may be made, the difference depending upon the ingredient,

which is added last. Instead of cheese I might have used grated ham, parse/, oysters,

tomatoes, etc., etc.

REPORT OF COMMITTEE ON ECONOMIC BOTANY AND^ENTOMOLOGt?.

Prof. J. H. Pantox, Agricultural College, Guelph.

The committee appointed to collect information concerning the presence of injurious

insects, fungi and 'wee-ds throughout the Proviucs of Ontario issued 250 circulars of

enquiry to the secretaries and some others of the Union.

The replies received come from the following thirty-eight counties : R»nfrew»

Lanark, Addington, Lennox, Hastings, Piussell, Prince Elward, Wn-terloo, P^^rth,

Laml)ton, Peel, Grey, Wellington, Huron, Brant, Middlesex, Oxford, Dufferin, Bruce,

Victoria, Ontaiio, Dund^s, Welland, Haldimand, Glengarry, Norfolk, Lincoln, Simcoe,

York, E-sex, Carleton, Wentworth, Northumberland Kent, Muskuka and Manitoulin.

In 1894 we were »b'e to obtain replies from only (wenty-four counties, while this

year we have obtained them from thirty-eight, consequently our information is derived

from a much more extensive area. The accompanving blank form sho^s the kind of

information sought, and, if it is properly tilled, supplies very valuable notes upon weeds
and insects.
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Economic Botany /.nd Entomology.

Dear Sin,—You will confer a great favor by filling out the following and sending it at as earhj adat
as possible. I shall take pleasure in identifying plants or insects forwarded at any time to the College
Infoiniation in ref^rence to columns four and five is particularly requested. If you have applied an
remedies for injuries frcnr. insects, mildews, etc., give your results

J. HoYEs PantoN.

1. Names of six

most common
I

wteds in your I

district.
i

2. The six worst
mildews, blights,

smuts, rusts, etc.

The six worst
insects.

4. Any new
weeds or bliehts

likely to be
injurious.

5. Any new
insects likely to

be injurious.

G. Any plants
Cfjnsidered

poisonous

.

REMARKS.

The following is a summary of the replies received :

1. The worst weeds reported.

Oanadian Thistle (Oaicus arvensis).

]\Justaid (Brassica Sinapistrum).
C»x-eye iJhipy (Leucanthemum vulgare).

AVila Oat (Avena fatua).

lingwefd (Ambrosia artemisifefolia).

Couch gra.«s (Agropyrum repens).

Burdock (Arctium Lappa).

Forty specif s of weeds are referred to, but the above seven are those which have
been meniioned by fourteen or move observers.

2. New weeds and blights reported as lik-.li/ to be injurious.

Perennial Sow Thistle (Sonchus arvensis).

Bindweed (Uonvolvuhis arvensis).

Prii^kly SoUnum (SjJanum rostratum .

Pritkly Lettuce (Lncuca scariola).

Plum Hot (Monilia fructigena).

Anthracnose of Raspberry (Glce^sporium venetum).
Rib Grass (Plantago lanceolaia).

Penny Cress (Thlaapi arvense).

3. Worst fungi reported.

Rust (I'uccinia graminis).

Smut (loi se), (Qs'ilHgo Garbo).

Apple " Sp it " (Fusicladiura dendriticum).
Black Knot (Plowrightia morbosd).
Corn Smut ( Qs ilago majdis).
Wheat Smut ( niletia Iceten-).

Peach Curl (Taplirina deformans).
Aiithia'^nose of the Rdspberry (G!ce">sporium venetum).
Po'alo Blijiht ( Macrosporium Solaiii).

GMOseberry Mihlew (Sphserotheca niDrs-uvoe).

Grape Mildew (Peronospora vitisola).

364



69 Victoria. Sessional Papers (No. 18). A. 1896

4. The worst insects reported.

Potato Bus; (Doryphora decem-lineata).

Horn-fly (Hseoiotobia serrata).

Grasshopper (Melano;)lus femnr-rubrum).

Curculio (Conotrachelus nenuphar).

Codling Moth (Carpocapsa pomonella).

Turnip fly (Phyliotreta vittata).

Pea Weevil (Bruchus pisi).

Cabbage Worm (Pieris rapse).

Besides the above, thirty additional species were reported, but only by a few-

observers.

6. New insects reported likely to be injurious.

Aphis on turnips, oata and peach leaves.

Plum Scale (Lecanium).

Peach Borer (Sannina exitiosa).

Blister Beetle (Epicantp. Pennsylvanica).

Bufialo Carpet-beetle (Anthrenus scrophularise).

Grape-vine FJea-beetle (Graptodera chalybea).

Pea Bug (Bruchus pisi).

Poisonous plants.

Nightshade (Solanum nigrum).

Poison ivy (Rhus toxicodendron).

Poison sumac (Rhus venenata).

Wild parsnip (Pastinaca sativa).

Spraying. Comparatively few reports stated that spraying was done to any extent;
but when tried it proved successful. The references to blanks for the names of new
weeds and blights, for any plants considered as poisonous, and for any new insects likely

to prove injurious, were not so well filled as we would like to have seen them. It is very
important to note the arrival cf new pests, for if looked after early in their appearance,
it is often possible (o prevent them ever getting a foothold.^ ^The worst insects, mildews
and weeds were well reported upon.

In the coJoffn for new weeds end blights likeJy to prove jnjnncus, though many
species were mentioned, very few were referred to by more than one observer. The com-
mittee are particularly desirous that experimenters give this group particular attention
next year, so that better information mey be secured regarding the distribution of some
new forms. They also express a desire to have special attention given to the column for

new insects, so as to obtain more data regarding such species as the Turnip Aphis, Buffalo
Carpet-beetle and Blister-beetles.

The ccnrmittee thank the obgervers for the information which they have given, and
hope they will continue to take an interest in this work. The Professor of Biology at the
College will always take pleasure in determining the species of plants or insecis referred

to him. We would recommend observers in their returns to mention any remedies which
they have found successful against insect and plant pests referred to.

F. C. Harrison
Committee, { L. W. Lang.

J. HoYES Panton, Director.
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OO-OPERATIVE EXPERIMENTS IN AGRICULTURE.
r

C. A. Zavitz, U.S.A., Agricultural College, Guelph, Director op Co-Operative

Experiments in Agriculture.

' As director of the committee of cooperative experiments on agriculture, I am again

asked to present the report of the work carried on throughout Ontario. Some of you in

this room may perhaps remember that ten years ago it was decided at a meeting of this

kind that seme co-operative experimental work should be conducted in connection with

our Experimental Union, and a small committee was appointed at th^t time to establish

work of this nature throughout Ontario. I believe that the speaker is the only member

of that committee who is still working in connection with this co-operative work. Prof.

James, who is now Deputy Minister of Agriculture for Ontario, and Mr, F. J. Sleight-

holm, who has had charge of the travelling duiry during the past season, were both mem-
bers of the tirst committee on co-operative experimental v\ ork on agriculture in connection

with our Union. During the first five years, the committees appointed were able to

make but little headway in connection with this work ; but during the past five years the

work has made a very steady and substantial increase, and at present occupies a very pro-

minent place in the agriculture of this Province. In 1886 there were but 12 experi-

menters, and during the past year upwards of 1,700 were engaged in this work, whi^h is

an increase of over one hundred-fold in the ten years.

The year 1895 has been rather a severe one in connection with our experimental

work owitg to the seveie frosts which we had during the month of May, and the exceed-

ing diy weather which occurred during the growing season. There have been a good

many failures leported. I am pleased to state, however, that we are enabled to present

to you a larger number of successfully conducted experiments than during any of the

previous years. A number of the experimenters speak of failures caused, not only by the

efi'ects of frosts and drouth, but also through the ravages of grasshoppers and poultry and

also through accident,

I wish to draw your attention for a short time to the increase of the co-operative

experiments during the past ten years by referring you to the chart which you here see

upon the wall. In the first column is mentioned the years during which our experimental

work has been conducted ; the second column gives the number of distinct experiments

during each of the ten years ; the third column gives the number of experimenters over

Ontario, who were successful with their experiment and who sent us carefully prepared

reports of their year's work ; and the last column gives the number of plots used for the

successfully conducted experiments during each of the years mentioned.

Co-Operative Experiments in Agriculture.

Successful experiments for ten years.

Years. Experiments.

1886 .

1887..
1888..
1889..
1890.,
1891.
1892..
1893.
1894.
1895.

1

1
1

4

6

12
12
13
14
15

Successful
experimenters.

27
40
21
21
126
295
416
504
513

No. of plots.

33
135
24{»

76
64
662

1,585
2,105

2,520

2,356

It will be observed from the forctjoing table that co-operative experimental work in

agriculture has had a very substantial growth in different respects. It will be remembered

hat this table does not represent the full number of those who undertook experimental

work, but simply those who were successful and whose reports are used in the summary
366
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to be given here at this time. There vv^ere ia all upw^ards of niae thoaaaad packages of

grains and fertilizers sent over Ontario in connection with this work during th^ past

season. Tests were undertaken upon upwards of seven hundred ditferent farms distributed

throughout this Province. You will see by this that the number is suffinent to reach

nearly all the neighborhoods. We have sent a fair amount of experimental material to

the northern sections of Ontario, especially in Parry Sound, Muskok^ and A'goma ; in

fact the distribution has been fairly uniform thro ighout th-^ Province as far north as

Algoma. The material for experimental work is first sent to the members of the Union,

and then to others throughout Ontario who desire to carry on co-operative experimental

work. I wish to have it clearly understood, however, that we de not send out the experi-

mental seeds, grain or fertilizers to any person wha has not sent in an application for

them. The demand is increasing year by year, and during the past three or four seasons

we have been unable to supply the full number of applicants with the desired material

owing to the demand being so great.

The system of our co-operative work is now established in such a way that wd are

very careful not to change it in any way unless we can see a direct alvantage therefrom.

By so doing we are enabled in many instances, not only to present the report of the year's

work, but also in addition to give the average results of the sime experiment for two,

three, four, or even five years in succession. Great care is exercised in using none but

•carefully prepared reports of successfully conducted experiments for out' reports. For
instance, if any experimenter receives six varieties of oats for his tests, and shoald,

through any cause whatever, neglect to report upon any one of the varieties, his report

would be put aside and not usel by us in any instance. The force of this can be seen

when you consider that the yield of the five varieties would quice likely be greater or less

than the average of all the reports, and consequently would mike the averag-^ higher or

lower for the five varieties included in this pirticular experiment, while the average of

the variety not reported upon would remain constant. Several questions are asked each

experimenter, and if the experiment is unreliable in any way as mide manifest by tha

answers given or the report received, the re&ults are not included amjng those used for

the summary.
T.je cost of our co operative experiments in agriculture during the past year has been

;$5.37, which amount has been used for the material and manufacture of about ten thous-

and bags in which to send out the experimental seeds, printing, postage and exp^'essage.

It will be plainly seen that these are items that canao: be cu: d)wa to any marked
degree. If the work is increased to any perc^p:ible degree, m)re money will be req xired

to be expended in 1896 than was used in 1895.

Importance of tee Oo-OpaRA.TtVE Experiments in Agricdlture Througiioot
Ontario.

During the first few years' work of the Union, the experimen'^s were confined

-entirely to the testing of fertilizers, but daring the past season fertilizer experiments
numbered bub two among a total of fifteen. Ttie experimental work noiv covers nearly

all kinds of farm crops in Ontario. Tlie following table gives the number of acres devoted

to the various farm crops throughout Ontario during the present year. We have one or

more experiments conducted with each of the farm crops which are mentioned. There is

no reason why our co-operative experimental work should not have an influence upon each
;and all of these crops.

Field Crops in Ontario, 1895.
Acres.

Hay and Clover 2,537,674

Oata 2,373,309

Peas 799,963
Fall wheat 743,199

Barley 478,046

Corn 452,828

Spring wheat 223,957

Potatoes 184,647

Turnips 151,806

Mangels 34,383

Carrots 13,002
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It n i^ht. be inlfrepting if 30U wculd n ake a calculation for yourEclves as to the irflu-

erce cf tliis co-ope rative wcik, plo^iding ibe Expejimental Uijicn, though its co-cptra-

tive f X) (rin trits, -would intrfsse tbe svfrage yield of eacb kird of piain over Ontario one
bufcbel per acre. For iristan(P, if ibe yield of c»ts weie increased one bu&bel per acre for

one jear, it -would increase iLe cUicunt of cats in Ontario OAer two and a quarter tuiilioik

bushels. Tliis slight inciease, valued at t-wenty-five cents per bushel, -would be -worth

over S5C0,000. I -will allo-w you to make the calculations les^pecting the other crops for

yourselves.

Tho following circular was ^ent out in February to members of the^^Union, to pre-

vious experimenters, and to those -w ho applied to the College for seed :

Deai! SiK,—The members of the Ontario Agricultural and Experimental Union, along with other
niterested faimtis over Ontaiio, are cariyiiig out a fj.>-ttni of co-(.j eiative expe)imtnts in agiiiulture.
This -noik -wasstarttd upcn its jirtsent plan in the bpiing of IbfcB wiih l-nelve ex^erinienters, -who received
the grains aud fertilizers, carried out the necessary instructions, and lepcnted the re^ults at the *nd of the
season. For the first two or three years the experiments were ctnfiLtd almost entirely to the ex-students
of the Agiiculturai College, but as many other farmers expressed a desiie to join in the -work the invita-

tion was extended to them also, and material was sent to those -who applied on the conditicn that 'hey
would he caieful to follow the neLe:rsary instructions and report the let-ults of their tests alter harvest.
The wcik has steadily increased since its ccmmencemtnt, and during the past thiee years the Union has-

been unable to suj ply the material to the full number of applicants, owing to the demand beirg fo great.
In 1S91 there weie 2,642 plots, ir ]8t-2, 5,688 plots, in 18i)3, 7,181 plots, and in ]8i)4 ni wards of 7,700 pIot»
were usf d for these co-operative tests over Ontario. Reports of suctestful and valuable txpeiimtnts were
received during the past year from every county in Ontario.

The members of the committee on agricultural experiments are pleased to state that for 1895 they are
again prepared to distribute into eveiy t( wr ship of Ontano mat(iia) for expnimerits -with fertilizers,

folder crops, roots and grains. Up-^vaids of 8(0 vaiieties of faim ciops ha^e been tested at the Experiment
Station, Guelph, durirg the past six yeais. These ccnsist of nt? riy all the C arf dian sr its, ano abcut four
bundled new vaiieties imporieU duriiig the past eijiht years fitm different parts of Europe, Asia, Africa,
Australia and the United States. Seme of the kirids have dene exceeairgly well ard aie now beiig dis-

tributed over Ontario in small quantities. Gitat caie is exercised in sti.dii g out real choice varieties.

Prosperous farmers do not find very gifat difEculty in crrducting these experiments successfully, but
care certainly neecs to be exeicised in e\eiy instarte, and v.htn this is dore tie expeiimenteis aie far
moie than lepaid for all the time ard labor e>i.eLQtd. Each ej-j erimtnter gleans infoimation fie m his o-wn
woik abd also has the benefit cf the report of similai expeiiments Ircmothei paits ol Ontaiio. 1 1 eiesults
of caiefully conducted expeiimentt are piesetted in a sun nary foim to the ar nual nieetirg of the Unie n,

held in December, at the Agiiculturai Cellege, Guelph, ard aie alteiwaids printed nore fully, akng with
the prf ceedings of the meeting, as an appei-dix to the report cf the College. Each expeiimenter is invit-

ed to this annual gatherirg of the Union and also has forwarded to his addiees a copy of the report.

Each 1 erscn who wishes to join in the work may chocse any one cf the expeiiments fe.r 1895, fill out
ttie accompanying form of application and return the same to the Diiector tf the Cooperative Experi-
ments in Agriculture at as earlj a date as possible. Ibe material will be fuiiished in the order in which
the aj plications are received ui.til the lin;iti-d supply tecen.es exhausted. A sleet centaining the instiuc-

tiots lor conducting the vaii< us ttstr, and the bjank feiims on which to lej cit the lesults e f ihe work, will

be seLt to each txpei imnler at the tiire the iirliliyeis or seeds are foiwarded. All material will be
furnished entirely fiee of charge to each applicant, ard the produce of the plots will, of ccuise, I ecome the
pro! eity of th<\'-e v.ho ccnduct the experiment. In return, the ( cn.Viitite dcsiits to afk that each (X/crt-

lucntcr will sen all the j^hts hilovyivg tc the particular cojcriinait vhnh hi has (hacn i<r ltl6, arid thot he
will be verii careful arU accuraif iii ktf vork, ariu forvard to ihe Liiechr IpCctdet fiiiih, ltiiid,a ecmplete
report of the results obtained from the tests.

Yoursgtruly,

C. A. Zavitz,

Directo of{Co-operative Experiments in Agriculture^

A blank form upon -which each person, desiioi^s of conducting an experiment, could

make his application, was tent -with each of the above circulars. A list of experiments

to be conducted during the year -was also enclosed frcm -which each person could choose

as he desired, mentioning his choice upon the form sent.

As soon as each application -was received it -was entered upon our books, and the
experimental material was sent out in the ordfr that the applications -were received. The
demand -was very large, but in nearly all instances -we were enabled to supply the full

number of applicants. Beside.s the experiments mentioned in the above list, it -was

arranged later in the season that an erptiinunt -v^orld also be carried on, in testing six

leading varieties of potatoes, a^d 5-.: the ''-utr;mn an experiment -was arranged for testing

leading varieties of winter wheat. The applications for both of these were very numer-
oGS
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ous' and in the case of the last-mentioned experiment, we were not able to supply more
than seventy-five per cent, of the applicants with the desired material ; we, however, sent

out upwards of 3,000 packages of winter wheat.

The following is a list of the experiments and of the blank form sent out

:

No. of

Experiments.
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The greatest advantage of this co-operative work is perhaps derived by the experi-

menters themselves, who tested these different varieties, or different fertilizers upon their

own farms, but the summary results also possess much useful information. This
co-operative experimental work corroborates the experimental work carried on at the
Agricultural College, and this, when combined with these experiments at the College,

makes the results much more reliable. It is very pleasing to notice that there is a great
uniformity in the results of the Union work during the last four years when one year is

compared with another. There is also a great similarity in the results of the different

variecies tested over Ontario in comparison with the same varieties tested in the experi-

mental department ot the College. The following gives the instructions, individual

results, summary results, and the conclusions of each of the experiments in agriculture

carried on during 1895 :

I. FOUR FERTILIZERS AND NO FERTILIZER WITH OATS,

(1) Upon uniform land, which has received no manure for at least four years, mark off five plots of one-
eightieth of an acre each, leaving a clean path, three feet wide, between the plots. Two rods long by one
rod wide is the size recommended for each plot.

(2) Treat all plots alike as regards cultivation of ground, etc., and sow the packages of Siberian Oats
upon the five plots, as indicated by the labels on the bags. Aim at seeding one inch deep, and cover the
seed by going crosswise over the plots with a light harrow, or by ubing a hand rake.

(3) Apply the fertilizers upon their respective plots, as indicated by the labels on the bags.

(4) When the plants are three or four inches high, cut off all those outside of the plot limits.

(5) Your safest method of harvesting would probably be to cut the crops with a cradle after the oats
have become sufficiently ripened, and then, when properly dried thresh with a flail.

(6) During the harvesting of the plots, watch carefully the requirements of the blank form on this

page.

Individual results of 14 experiments

:

Experimenter.

R. Cinnamon
T. Armstrong
J. Knight
J. H. Ferguson..

.

J. H. Herd
W. Buskin
Geo. Johnson
Jas. Abell

|

H. McPh«e. . .

.

C D. Lawrence,
T. E. Bowman.

.

J. H. Cook
O. A. College. .

E. Minogue

County. Nature of soil.

Dundas
Muskoka . .

.

Frontenac.

.

Peel
urrey

Grey
Victoria
Lambton...

.

Huron
Parry Sound
Waterloo. .

.

Wellington

.

Wellington

.

Russell

clay loam oats

Cropping of

1894.

heavy loam
clay loam

potatoes

.

corn
sod
hay
peas

.

sandy loam.

.

light loam
clay loam

j

timothy
sand and clay hay
sand loam hay
sandy clay loam. . . [potatoes
sandy loam loats

clay spring wheat,

clay loam

When and
how last

manured.

Weight of grain on plot.^

lbs.

never jl8.5

1888 |30.0

1881, b.y.m. 48.0

never 125.0
,20.0

1891, b.y.m. 118.0

1888 116.0

14.0
12.0
25.5
17.3
21.0
19.8
14.0

1890, b.y.m.

never
1892, b.y.m.
never

1889.

lbs.

18.0
35.0
44.0
24.0
22.0
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The mixed fertilizer was made up of nitrate of soda, muriate of potash, and super-
phosphate, in the proportion of one, one, and two, by weight. The nitrate of soda was
applied at the rate of 160 pounds per acre, when the plants were about two inches in height
the muriate of potash was applied at- the rate of 160 pounds per acre at the time of sowing
the grain ; and the superphosphate was applied at the rate of 320 pounds per acre, also at

the time when the grain was sown. One-third of each of these fertilizers was used for

the mixture. Each of the three fertilizers used cost about 6^00 per acre, for the amount
applied. The following table gives the average results :

Fertilizers.
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In 1895, there was only one successful experiment in determining the value of

nitrate of soda in the growth of rape. The soil upon which this experiment was con-

ducted was an average clay loam, and the land grew a crop of peas in 1894.

Nitrate of soda was applied at the rate of about 80 pounds per acre upon plot No. 1,

and plot No. 2 was left unfertilized. The cost of the fertilizer would amount to about

$2 per acre. Dwarf Essex variety of rape was used.

Nitrate of soda with no fertilizer, with rape for four years in succession

:

Fertilizer.

Nitrate of soda
No fertilizer . .

.

1892.

1 test.

20.0

18.0

Yield of crop per acre, (tons.)

1893.

1 test.

9.2

4.0

1894.

2 tests.

16.2
14.8

1896.

1 test.

18.3
16.8

Average

4 years.

15.7
13.4

Conclusions.

1. For four years in succession the application of nitrate of soda increased the

growth of rape in the co-operative experiments, the average increase being 2.3 tons per

acre.

2. Rape can be grown successfully over Ontario to produce an average of about

14 tons of green crop per acre.

3. The demand for rape seed for experimental purposes is still very limited.

III. TESTING FOUR VARIETIES OF MILLET.

(1) Measure ofiE four uniform plots, each two rods long by one rod wide, leaving a path of two feet

between each two consecutive plots.

(2) Prepare the land similar to that for a corn crop.

(3) Sow broadcast the four packages of millet seed upon their repective plots during the first week in

June. Aim at seeding one inch deep.

(4) Cut the crop as soon as all the heads are in appearance.

(5) Weigh the produce from each plot immediately on cutting.

Individual results of 5 experiments :

•
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Average results of experiments with millets for four years in succession
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The results of thirty-six experiments with crimson clover showed that the average

height was 11.1 inches, and the average green crop in eleven tests was 4.35 tons.

Conclusions.

1. The crimson clover plants reached a little greater average length than those of the
lucerne during the same season.

2. The summer of 1895 appeared to be a severe one for the growth of crimson clo-

ver, owing to the exceedingly dry weather.

3. In the average of four years' experiments with crimson clover at the College the

yield has beefl about 1.1 tons of hay per acre, and in the co-operative experiments over
Ontario in 1895, the average amount of green crop per acre was 4.35 tons.

VI. TESTING SIX VA.RIETIES OF CORN.

(1) Measure oflf six plots, each one rod square.

(2) Mark out each plot into tive rows both ways, allowing in every case three feet four nches between
two consecutive rows.

(3) Plant each variety of corn upon its respective plot. Drop six kernels at each of the places where
the lines touch, and thus make twenty-five hills of each variety.

(4) When the corn is about four inches high, thin out to four plants per hill.

(5) Cultivate all the plots alike, and take necfssary notes during the summer for the report.

(6) Cut each variety before frost, and at the time when its stage of growth corresponds to the roasting
condition of field corn, or when the grain is partly glazed.

Individual results of 28 experiments :

Experimenter,
i

County.
Date of

plant-

ing.

S. M. Billings Durham..
David Brown Ontario .

.

Duncan McVannel Perth
E. G. McCallum. . Glengarry .

.

P. R. Longworth . Kent
John McKee Oxford
Howard VV. Russell Russell
A Munro Parry Sound

Renfrew . .

.

Victoria
Wentworth

.

Peterboro' .

.

Glengarry .

.

Dandas
York
Norfolk
Bruce ......

Middlesex .

Welland ...

Halton
York
Middlesex .

.Tas. Grant
J. F. Dix
Jas. D. Rose .

John Lancaster
D. H. McDougal .

W. J. Wilson ....

D. D. Kellington..
E. P. Wilson ....

Wm. Kir^tine ..

.

Edgar M. Husband
Chas. Shisler ....

D Hartley
David James ....

Peter McNaughton

Wm Magee & Son I Dui-ham .

.

R. A. Butler ... Lainbton
G. W. Sutherland JLambton
Dan Campoell I Dundas .

,

J. F. Wilson ....
I
Oxford ..

Wesley W. FisherlHuron . ..

May
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
June
do

May
do
do
do
do
do

Nature of soil.

26 clay loam . .

,

28;heavy clay. .

,

23 clay loam . .

,

clay
black clay. .

,

sandy loam
clay loam . .

.

clay loam .

.

clay loam .

,

clay loam .

.

clay loam .

.

25!clay loam ..

18 gravel loam
29 ^andy loam
25|clay
31 sandy loam
25 sandy loam

Weight of whole crop psr plot.

Cropping
of

1894.

barley
peas
barley
hay
peas & oats,

potatoes .

.

carrots .

.

corn . . .

.

alsike . .

.

hay
potatoes
potatoes
meadow

heavy cl'y loam
clay loam
light loam
clay loam
rich loam

mangels
mangels

27 clay loam .

.

241sandy loam
28 clay
30 clay loam .

.

25Jclay
29; clay loam .

.

turnips
barley
peas

J timothy ~|

\& clover/
oats
sod
potatoes . .

.

peas
oats

00 O

o

^Z

C4

SO

lbs.

66
209
252
191
349
291
312f

182
224
86

75
211
385
189
206
170
248
182
941

147
235
286

191.50

176
440
235
180

149.5

lbs.

88
215
246
221
355
249
283
178
172
90
106
250
330
207
175
190
433
144
68

157
143
256

184

203
330
165
160
148

lbs.

52
197
175
238
345
245
246
180
192
70
88
167
295
168
180
155
320
192
106
153
139
268

164.50

142
358
200
190
184

lbs

55
183

220

1

181
300
232,

2261

186
204
70
85
145
250
171
195
160
267
198
86

195
130
264

173.50

118
326
240
100
204

!5 cS

-^a
o

lbs.

33
159
195
101
200
155
155
154
112
52
72

1551 146
260 150
192 129
1871 150
132 135
2181 212
114' 120
871 72

114
134
196

lbs

39
149
185
137
260
190
171
160
120
66
85

154
152
200

144.50

90
285
180
100
85

143

87
240
175
130
104
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Average results of 28 experiments

Varieties.

\^erage condi-
tion about 15th
Sept. at O. A-
C. for five

years.

Cloud's Early Yellow Late milk
Rural Thoroughbred White Flint Milk
Mammoth Cuban Firm dough . . .

.

Improved Learning Firm dough
Salzer's North Dakota ... IRipe
Compton's Early Ripe

Height of

crop.

103
92
9!)

90
82
77

Number of ears per
plot.

Good.

33
32
52
52
68
56

Poor.

40
38
36
35
29
35

Yield per acre.

tons.

4.0
3.2
4.2«

».7
3.6
3.3

Whole
crop.

tons.

17.1
16.4
15.6
14.9
12.4
11.2

Conclusions.

1. It is considered that the best variety of fodder corn for any section in Ontario is

the variety which will produce the largest amount of fodder by weight, combined with
the largest yield of grain, and that will mature before frost comes in the section where
grown.

2. The four varieties of corn which were sent out in both 1895 and in 1894 give
the same comparative average yield of whole crop per acre for the two years.

3. The largest number of well developed ears was produced by the Salzer's North
Dakota, and the .smallest number of well developed ears was produced by Kural
Thoroughbred White Flint.

4. The individual experiments show that no one variety of corn is equally well
suited to all parts of Ontario.

5. Among fifty-five varieties of corn tested for five years in succession at the
Agricultural College, the Cloud's Early Yellow and the Rural Thoroughbred White
Flint seemed about the best adapted for Southern Ontario ; Mammoth Cuban and the
Improved Learning for Central Ontario : and the Salzer's North Dakota and Compton's
Early for Northern Ontario.

6. In the co-operative experiments over Ontario in 1895 the Cloud's Early Yellow
appears to have given better all-round satisfaction than the Rural Thoroughbred White
Flint ; the Mammoth Cuban better than Improved Learning ; and the Salzer's North
Dakota better than Compton's Early.

VII. TESTING FIVE VARIETIES OF TURNIPS.

(1) Five plots, each containing 272 square feet are required for the experiment with Turnips, or
Mangels or Carrots.

(2) The drills for the roots should be twenty-five inches apart.

(3) Make all plots alike and arrange each plot according to one of the following plans : (a) Eight
drills, sixteen feet four inches long ; or (6) four drills, thirtyrtwo feet eight inches long ; or (c) two drills,
sixty -five feet four inches long.

(4) Sow the different varieties upon their respective plots.

(5) Thin young plants in the rows to the following distances apart : Mangels and Turnips, ten inches ;

Carrots, four inches.

(6) Be careful of the plants when cultivating and hoeing the ground.

As the number of roots of the difierent varieties of turnips in each experiment
were not exactly uniform, the average weight per root was determined and will be seen
in the following summary table, as well as the yield of roots per acre. This was a
very unfavorable season for the experiments with turnips, and a large number of failures

were reported.
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Individual results of 13 experiments :

Experimenter.

W. H. Crew ....

Isaac Fearon
Donald McLaren.
Louis Adolph
Henry McCormick
R. O. Smith
Angus Munro
T. E. Bowman
John B. Landon .

.

E. A. Skelly
C. L. Johnson .

.

T.J. M. Skelley.

Robt. Thompson.

County.

Northum-
berland. .

.

Algomawest
Lanark ....

Perth
Brant
Middlesex.

.

Harry Sound
Waterloo .

.

Leeds
Simcoe
Lincoln . . -

Simcoe ....

Lincoln ..

Nature of

soil.

sandy loam
(new land),

olay loam .

.

gravelly lo'm
clay loam . . i

light loam. .
|

clay loam .

.

clay loam .

.

sandy loam,
sandy loam,
clay muck.

.

clay loam .

.

clay loam .

.

Cropping of

1893.

peas

carrots
fall wheat

.

barley
potatoes . .

.

carrots . .

.

oats
turnips. . .

.

1st crop . .

.

beets
fall wheat.

How and
when last

manured.

Yield of turnips per plot.

b.y.m., 1893
never

sandy loam . I barley ...

b.y.m., 1895
b.y.m., 1895
b.y.m., 1S95
1893
b.y.m., 1895
b.y.m
never
b.y.m. ....
b.y.m., 1894,
clover turn-
ed under .

.

b.y.m., 1895.

lbs.

276.5
71

247
384
286
326
650
297
458
760
250

645
420

lbs.

355.5
90

325
412
305
343
600
127
472
509
400

400
390
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acre on their respective classes of all the mangels grown at the Agricultural College for

four years. The variety of sugar beet used also stood at the head of the list among the

varieties tested at the College.

Individual results 22 experiments.
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IX. TESTING FIVE VARIETIES OF CARROTS.

Instructions.—Same as those given for turnips.

Individual results of 27 experiments.

Experimenter.

Thos. Canfield
A. E. Quinn
A. Chisholm
J. S. Bell
Nicholas UeHart
W. D. Ventreae
David James
Roscoe E Law
Jas. Clark
R. O. Smith
Robert Russell
J. T. Smith
John Henderson
Mark M. Clark
Will. J. Brady
W. J. Rent
Geo. A. Miller
Martin Johnson
Thos, Canfield

C. L. Johnson
T. J. M. Skelley....
Chas. Young
Thos. E. Cook
Donald McDiarmid.
Robert Oliver

R. R Sangster
Leonard T. Leach .

.

County.

Ontario
Muskoka. .

.

Waterloo . .

.

Lanark
Simcoe
Peterboro . -

York
Nipissing. .

.

Glengarry .

.

Middlesex .

.

Bruce
Parry Sound
Hastings . .

.

Perth
Muskoka . .

.

Parry Sound
Grey
Simcoe . ...

Ontario
Lincoln ....

Simcoe
Algoma ....

Monk
Kent
Huron
Glengarry
Simcoe. .

.

Nature of

soil.

sandy loam.

heavy clay...

light clay
sandy loam . .

.

clay loam
clay muck
light soil

clay loam . .

.

I sandy loam ,

.

sandy loam.

.

I clay loam ....

sandy loam,
clay loam. .

.

Cropping
1894,

turnips

.

wheat ,

How and
when last

manured.

Weight of roots on plot.

b.y.m. 1894.

s- 2 -

buckwheat
P ) -. ) i -1 ...

peas
none
p)ta .to ..

corn
oats

rape !b y.m. 1894
b.y.m. 1894

b.y.m. 1895
b.ym
b v.m. 1894
1895
b.y.m. 1895
new land .

.

1895
b y.m. 1894

oats

.

peas.

sandy vegetables

.

i
muck
clay loam . .

.

sandy loam,
black clay .

.

sandy
sandy loam.

I heavy loam . . . mangels . .

.

mangels
mangels
potatoes

.

b.y.m. 1895
b.y.m. 1895.
1895

new I'd none
b.y m. 1894.

b.y.m. 1894.

b.y.m. 1894.

new ground,
b.y.m

1894..,

lbs.

387
352
400
360
456
193
558
160
572
424
256
460
224
278
286
385
518
360
387
500
718
368
180
331
390
523
250

S^a ^

^^H
60®
SCO

lbs.

325
261
220
340
441
228
487
173
330
456
167
464
244
264
223
147
448
230
325
460
637
322
169
300
331
336
200

lbs.

295
156 i

260

1

300,

406
162
418
114
441
308
120

!

376
i

213
198
74

185
.^16

192
295
510
590
410
194
335
420
301
184

lbs.

2^6
279
180
320
434
182
334
91
460
176
170
328
196
140
94
279
290
232
286
490
496
320
134
270
310
304
118

lbs.

255
198
125
300
423
138
303
178
550
184
176
380
168
160
147
133
320
300
255
524
410
305
124
290
300
240
160

Average results of 27 experiments.

Varieties

.

Improved Short White
Large White Vosges . .

,

Large White Belgians
Guerande
Danver's Orange

Average weight
per root

1895.

1.4
1.1
1.0
1.0
.9

Yield of Roots per acre.

1895.

27 tests.

bush.
1^086.6
901.4
8?2.4
770.3
754.1

Average 3 years
80 tests.

bush.
1,015.0
880.5
s.'io.g

793.1
792.1

OONCLUSIONS.

1. The Improved Short White took the lead in point of yield in fifty per cent, of

the co-operative experiments during 1892 ; in forty-two per cent, of the co-operative

pxperiment=( in 1893 ; in fifty-five co-operative experiments in 1894; and in sixty-three

per cent, of the co-operative experiments in 1895.
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2. The white fleshed varieties of carrots in 1895 gave better yield of roots than the

yellow-fleshed vaiieties in 1893, 1894, ard in 189o.

3. The Guerande was the easiest to remove from the ground and the Large White

Belgian the ciost diflicult to remove from the ground of all the varieties.

4. The five varieties gave the same comparative yield of roots per acre in 1895, as

during the average of the three past years.

X. TESTING FIVE VARIETIES OF SPRING WHEAT.

(1) Select a portion of uniform soil and mark off five plots, for either spring wheat or barley, six

plots for oats, or four plots for peas. Each plot should be one rod square. Allow paths three feet wide
between the plots. Note.—To i^revent the peas from hybridizing, the plots should be located at least lOO

feet apart.

(2) Drive stakes at the four corners of each plot.

(3) Sow the different varieties upon their respective plots. It is an advantage to run a strong cord

around each plot and sow inside the line.

(4) After the grain is up three or tour inches, again run the cord around the p^ots and cut off any
plants that happen to be outside the line.

Individual results of 13 experiments :

Experimenter. County. Nature of soil.

W. H. CuUis Victoria.

B. Tates Simcoe .

Gutlip Lantgz i Renfrew.

Robt. Ash York . .

.

Renfrew
Dundas .

Victoria.
Essex . .

Ontario .

Grey

Cropping of

1894.

J. Kinder
A. Timmins
T. Robertson
R. Beneteau
F. R. E. DeHart..
E. Cullis

Wm. Murray j
Algoma

J. F. Beam Welland
•Geo. Baker Norfolk .

'clay loam ...

I

"
inew land

clay

medium loam
gravelly
light loam
clay
black loam .

.

light clay loam
clay
black loam .

.

sandy loam .

.

barley
clover, 1893

How and when
last manured.

b.v.m.

Yield of grain on plot.

buckwheat .

timothy hay
barley
peas

carrots .

.

potatoes. .

,

oats

rye

lbs.

1891 .. 5.50
1894 15.00

7.00
/b.y.m., 1894\
i salt, 1895 . . J

b.y.m., 1895 .

., 1894
b.y.m., 1888 ..

new land
new land
b.y.m., 1894 ..I

PQ

lbs. lbs lbs.

6.50 5.50 4.00
13-OOj 8.00 12.00
8,00 10.00 5.50

ipasture land .

.

Inever

I salt & ashes, '94

15.00

3.50
2.50
2.38
7.75

10.75
4.25
12.00
11.00
3.50

11.00 13.00

2.13
3.50
2 25
6..50

9.00

2.06
4.00
2.19
6.50
12.00 10.00 11.00
4.00 3.75; 3.00
9.00, 7.00 8.50
6.00. 8.6010.00
3.00| 3.25 2.50

1.22
1.50
2.13
5.50

lbs.

4.50
9.00
8.75

10.00

2.26
3.50
3.06
6.00
9.00
4 00
10.00
5.00
2.00

The Agricultural College imported the Herison Bearded spring wheat from France

in 1889, the Pringle's Champion from Germany in 1889, and the Bart Tremenia from

Greece in the same year. The Haynes Blue Stem was imported Irom North Dakota,

where it had made a very high record at the North Dakota Agricultural Experiment

Station in two years' trials- The Red Fern was obtained in Ontario, where it has been

grown for a number of years. The following gives the average results :

Varieties.

Herison Bearded . . .

.

Red Fern ,

Pringle's Champion
Bart Tremenia
Haynes' Blue Stem.

,

Comparative value
as determined by
experimenters.

Yield per acre.

bush.
20.5

17.5

16.7
16.4

15.8
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Conclusions.

1. The Herison Bearded heads the list ia yield of grain per acre in the average

of twenty-nine cooperative experiments conducted in 1893, of nineteen cooperative

experiments conducted in 1894, and of thirteen co-operative experiments conducted

in 1895.

2. The Herison Bearded was the most popular variety among experimenters among
five varieties of winter wheat tested in 1895.

3. The Bart Trempnia variety of spring wheat stood the lowest in the estimation of

the experimenters in 1895, it being a coarse quality of wheat.

4. The Herison Bearded spring wheat gave an average of three bushels per acre

more than than Red Fern variety over Ontario in 1895, and the Red Fern stands the

highest among all the Ontario varieties tested at the Agricultural College.

5. Herison Bearded has given the highest weight per measured bushel of all the
varieties of winter wheat tested at the Agricultural College during the last seven
years, and was selected as one of the best milling wheats among fifty-seven varieties

examined by the Dominion Millers' Association.

XI. TESTING FIVE VARIETIES OF BARLEY.

Instrcctioxs.—Same as those given for spring wheat.

Individual results of 22 experiments :

Experimenter.

S. Westney
Wm. Field

Geo. Mueller. ..

.

Robt. Murphy .

.

F. Somerton
G. S. Docker...
F. D. Roberts...
R. B. Cowie
J. F. Campbell.
J. Martineau . .

.

Wm. Williams .

Jno. Speiran

County.

Ontario
Middlesex .

.

Haldimand

.

Simcoe . . .

.

Lanark . . .

.

Elgin
Lincoln . . .

.

Ontario . . .

.

Dundas . . .

.

Prescott . . .

.

Halibnrton .

Huron . . .

.

Nature of soil.

A.Kennedy Dundas
F. R. E. DeHart..
E. Casselman
Jno. Hall . .

.

Jno. Bell

Wm. Tiplady
Wm. Ramage
J. F. Beam .

.

R. Kelly ....

Wm. Rynard

Ontario
Parry Sound
Grey

str'ngs'd'ylo'm
heavy clay

new land .

.

clay
heavy clay.

.

clay loam .

.

clay
Iclay loam .

.

loamy
clay
clay loam ....

cl'y and gravel
black loam .

.

sandy loam .

.

heavy cl'y lo'm

Grey

Huron .

Grey . .

.

Welland
Peel . .

.

Ontario .

Yield of grain on plot.

Cropping of

1894.

peas .

.

oats . .

.

corn .

.

fallow

,

How and when
last manured.

mangels

,

oats

clay loam

sandy loom

I

black loam
clay

potatoes
beans
oats

roots
potatoes
peas
potatoes
corn
peas, oats &
barley mixed
oats & barley
mixed

potatoes
oats
peas

lbs.

b.y.m., 1894 .. 12.00
b.y.m., 1894 .. 5.00
never 7 . 00
b.y.m., 1892 . . 5 00

1894 11.00
b.y.m., 1894 ..1.7.75
b.y.m., 1895 ..I 8.00
new land neverllS.OO
b.y.m .,12.00
b.y.m., 1895 ..j 5.75
b.y.m. &lime '95 11.25'

b.y.m., 1894 ..|ll.50j

b.y.m., 1894 ..| 8.00
new land never ,13. 00
b.y.m., 1894 ..113.50
b.y.m., 1894 ..Il4.75

b.y.m., 1894

b.y.m., 1893
b.y m., 1894
never
b.y.m., 1893
b.y.m., 1893

17.50

8.75
5.75
13.00
12.25
7.00

c

lbs.

14.00
5.00
6.00
5.00
12.00
11.75
7.50
18.00
9.00
3.00
8.75,

10.00
6.00
12.00
13.13
12.25

13.50

7.75
4.75
8.00
7.75
6.00

s
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Average results of 22 experiments :

Varieties.

Mandscheuri
Oderbrucker
Two-rowed Italian
Guy Mayle
Kiuna KuUa

Comparative value
as determined

by experimenters.

100
84
72
53
31

Yield per acre.

Straw.

tons.

1.1

.9

1.2
.9

.9

Grain.

bu.-h.

35.3
29.7
29.6
28.1
26.4

Conclusions.

1. The Mandscheuri variety of barley gave the highest yield of grain per acre in the

co-operative tests for 1892, 1893, 1894 and 1895.

2. The six-rowed varieties of barley have surpassed the two-rowed and huUess

varieties in the co-operative experiments over Ontario for four years in succession.

3. Mandscheuri variety was surpassed by no other variety in seventy-five per cent,

of the co-operative experiments over Ontario in 1894, and in sixty-four per cent, of the

experiments in 1895.

4. The Two-rowed Italian barley gave an average yield of grain in 1895 almost equal

to the Oderbrucker, which is a six-rowed variety.

5. The Mandscheuri variety of barley was most popular of the varieties tested

among experimenters in 1895, and the Kinna Kulla was the least popular.

XII. TESTING SIX VARIETIE.^ OF OATS.

Instbuciioxs.—Same as those given for spring wheat.

Individual results of 79 experiments :

Experimenter.

Geo. Baird, Sr. .

.

Wm. Fitzgerald..

F. Kosmack
Jo3. Ingles
Wm. Sadler
R. W. Mowbray..
C.White
.Tno. Armstrong .

.

County.

Huron . . . .

,

Bruce
Renfrew .

.

Lambton .

.

Middlesex

.

Ontario . .

.

Lambton .

.

Stormont .

Frank Shuh Waterloo
R. S. Rennie.—
P. U. Campbell .

W. McGregor
A. McKellar
M. M. Cardiff...

J. Boyes.

York

.

Lanark .

.

Ontario .

.

Lambton
Huron . .

.

Ontario .

.

Jas. Fraser I Renfrew

Nature of

soil.

clay loam

Cropping of

1894.

Wm. Worden
Wm. Paterson.
S. Lee
S. Rankin. . .

.

J. B. Rhodes.

.

Perth
Lanark . . .

,

VVentworth
Perth
Kent

yellow loam
clay loam .

.

sandy loam.
loam
sandy loam .

Wkd'ylf^ani
clay loam .

.

clay

clay loaui .

.

good clay . .

.

[loam
loamy
clay loam .

.

sandy loam ,

jclay loam .

.

faJ wheat
clc.v'rpast're

wheat . .

.

fall wheat .

.

turnips
mangels
carrots . . .

.

fall wheat .

.

barley
peas

1
wheat
oats
fall wheat .

.

pasture
barley
fall wheat .

.

peas & oats.

How and
when last

manured.

Yield of grain per plot.

m

lbs.

b.y.m., 1893 16.50
b.y.m., 1892 9.00
never (n.l'd)"ll. 88
never |10.00
b.y.m., 1893:13.00
new land ..|l7.00

b.y.m., 1894 15.00
b.y.m., 1893 11.50

...18931 9.00

...1888 1.00
no manure. .10.00
5 years ago

.
| 9 . 00

1889
1894

m Pn

pasture

potatoes.

.

384

lbs. lbs. bs. lbs. lbs.

14.50 18.00115.00 14. .50 14.00
12.00| 7.00 ll.CO 15.00 10.00
9.06 11.631 7.50 11.00 8.25
11.00 10.00 10.50 9.00

7.25| 8 751 8.00
11.00, 11. 50 11.50
12 00| 9 00
lO.OOi 7.50

8.131
7.60;

I
0.50

1894 9.00
b.y.m., 1893 11.75
6 or 7 y'rs ago 20 . 50

I

9.56
never 112.00

1893112.50

17.00
16.00
14.00
12.5 J

9.50
14.00
10.00

1

8.00

I
7.63

ill. 00
13.00
11.00 9.00!l3.00
7.25, 9.50 9.00
13.25 10.00 21.00
9.50 12.50 10.69
9.00;15.00| 8.00
16.50;il.50| 8.00

10 50115. OOjU. 00
19.0012.50121.00
12.00 13.50110.5016.50
10.50 13. 00;il.50lll.00

11.50
1150
16.00

7.13
10.00
16.50

5.68
10.50
14.00

13.00
5.50
6.19
9.00
11.00
9.001

7.25
10.00
10.00
5.50

7.56
9.00
12 00

00
11.00 9.25
13.0012.00
9.06! 8.75
9.0014.00

24.00|13.00
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XII. TESTING SIX VARIETIES OF OATS.-Concluded.

Experimenter. County.

Chas. Musclow . . . Hastings. .

.

B. J. Palmer ,
Oxford . . .

.

A. J. Taylor
]

Middlesex .

.

C. W. Taylor Perth
Jas. Petigrew .... Brnce
J. J. Brady Middlesex .

.

H. Miller ;York
Jas Auid

I

Wellington

.

D. Taylor Grey
A. Eu'ker ; Norfolk

Haldimand

.

Grey
Wellington

.

Ontario . . .

.

Halton . . .

.

Brant

Nature of

soil.

sandy loam
clay loam

clay
clay loam

Cropping of

i«y4.

How and
when last

manured.

Yield of grain per plot.

wheat 1894

turnips b.y.m , 1894
oats never .

" b.y.m., 1893
clover .... no manure.

.

p( itatoes I never
swamp loam peas never

I. Hansien
Jas. Andrews ....

J. Wooddinse
O. N. Gerow
R. Lawrence. ....

J. W. Gillies . . .

,

A. Nichol IMiddlesex..
W. E. Gillies Braot
Jas. Armstrong . . Grey
G. W. Beckett . . . Welland . .

.

-Graham Bros Miildlesex .

.

R. Gray . . HuroQ
D. Madden Bruce
Jas. Fell, Jr

|

Victoria
Jas. Howe lElgin
J. T Bayley iMu.skoka...
H. Dawson I Wellington.
A. Kennedy

|

Dundas . . .

.

J. L. Wilson Lanark . . .

.

J. K.. R. Secord . . Lincoln . . .

.

J. W. Hartman . . Grey

loam.

I

sandy loam

.

I

clay loam .

.

[light loam.

.

I

sandy loam

.

I

clay loam .

.

oats
potatoes .

.

wheat . . .

.

'oats

peas .

.

alsike

!
b.y.m., 1890
Ib.y.m., 1894
Ib.y.m.. 1894
.b.y.m. '94- '9.5

jv'ry little '94

'never
Ib.y.m , 1892

clay
sandy . .

.

clay
clay loam

millet old pasture
wheat ' 1893
fall wheat .. b.y.m., 1894
turnips . . . .| 1894
potatoes ib.y.m., 1894

b.y.m., 1891
1894
1893

b.y.m., 1894

D. Reid
Wm. Murray ....
Jos. Fearon
W. L. Montgomery
Wm. Goodger ....

H. Coben
Thos. Sproule
J. P. Rutherford.
P. Rutherford ....
W. H. Helmer...
Jas. McMahan. .

.

J. F. Beam
T. J. M. Skelly..
Wm. Lamb
W. H. Teeple....

F. Sweet
J. Duncan
Chas. Hay
T. W. Stephens . .

J.E.Hull
H. Kelly
J. H. Best
Jno. Kelly
Joel Brenton ....
J. J. Hall
Exp. Dept.O.A.C.
N. Dunbar

Halton . . .

Algoma . .

Algoma . .

.

Stormont .

.

Oxford . . .

Peterboro'.
Frontenac
Algoma . .

.

Algoma . .

.

Renfrew . .

.

Lambton .

.

Welland...
Simcoe . . .

Bruce
Elgin

hay
peas
fall wheat .

bare fallow
"

.. sprmg wheat b.y.m., 1890
gravelly wheat

j
1893

sand clover [none
fair nats ib.y.m., 189.5

clay &grav 'I potatoes jb.y.m., 1894
sandy loam .Ipeas ib.y.m., 1894
black loam . . ^clover none
light.gr'v'llyj

|
[years

loam Ipotatoes jnotforsev'r'l
loam Ibarley I . . . 1893
clay 'potatoes. .

,

h'vycl'yio'm new land .

loam 'potatoes .

.

fall wheat .

sandy loam . peas
Ibl'ck ground b.arley

I clay loam . . peas ....

North'mbl'd
Wellington .

Frontenac .

.

York
Middlesex..
Waterloo. .

.

Haldimand.
Grey
Hastings . .

.

Dufferin . . .

.

Wellington.
Bruce

loam lold land.
black clay . . corn . . .

.

black loam . 'oats ....

clay ' potatoes

.

gravely loam pasture .

cl'y&gr'v'ly
loam

st'ng cl'y I'm
clay loam

mangels .

.

fall wheat
oats ....
mangels .

.

fall wheat

j

wheat . .

.

' roots ....

corn
,

black loam
sandy loam . potatoes
clay loam . corn . . .

sandy loam. . roots .

.

clay loam . .

sandy loam . oats

never
never

1894
b.y.m., 1894
b.y.m., 1894
never ....

1892
1893
1894

never
never .

.

1894
b.y.m., 1892

b.y.m., 1894

1893
1894

b.y.m., 1893
1893
1893
1893
1894

.1893

b.y.m., 1883

m

lbs.

4.50
.5.00

12 25
17.75
15.00
14.00
L6.50

H.OO
13.50
23.00
11 50
13.00
8.00
9.75
9.13
9 50
13.50
20 00
10 00
10.00
13 00
21.00
18.00
6.75
9.00
8.10
7.25
5.00
4 00
8.88

9.00
8.50
15.00
12.00
IL 00
12.25
10.50
11.00
13.00
13.00
14.00
26.00
22.00
18 00
9.00

4.25
6.00
7.50

21.25
25..50
16.00
16.50
12.00
20.00
4.00
16.00
10.14
13.50

lbs.

11.00
5.00
12 00
18.25
15 00

W

lbs. lbs

6. 75111. 50
4.00 14.00
14 00.12.00
18.50 11.25
14 00 18 00
16.00 12.00 17.00
15 00 20 00 13 Oil

5.25 5 00 5 50
8.:"0 7.00 9.00
19.00 17 00 20.0')

11.25 10.00 12.50
13.0) 13.50 11 00
10 25 9.00 10.25
9.50 6.00 6 50
8.80 9 3S 9.13
6.00 12 00 10.50
14.00 10.50 15.00

(14

lbs.

6.75
3. .50

11 0) 15.03
10.001 7.00
9 00 10.00
16.00116.00
22.00
14.50
9.00

15.00
7.00
8.00
12.00

9.50
7.20 8.20
11.50 13.00

8.00i 3.00
6.00 3.00
7.38 7.00

18.50,19 .50

16.00 15.00
5.501 8.50
9.001 9.00

8.00
7.75
9.00

9.00 12

7.0J 6

14 00 20
10.50 10
10.50' 9
11.50 10

3.00
9.13

9.00
12.00
13 00
14.00
16.0017
25.75 23
16.00 20
16.0021,
9.00 7,

6.00 6,

8.50 8
5.25 5.

12.50 20,

24.00 25,

12.00 13.

15 00il6,

11.00 6

13.00il8
4.00; 4
19.0017
15.94 11
7.50,11

.00 9.00

.00110.00

.00ll4.25

.00 17.00

.00' 10 00

.00 12.00

.50 11.00
.501 9 00
.00 13..50
.00N2 00
.00 13 00
.00123. .50

.00 18.00

.00 18.00

.00' 9.50

CQ

lbs.

7.75
6.50
12.5013.50
'3.25 12 25
14 00 18 00
13 00 18.00
11 00 16.00
4 75! 6.25

5.00! 7.00
-'0.00 18.00
16 00 10.75
10.50 12.50
9.25 800
6.50' 7.00
9.00 9.38
6..50 10.00
12 50 10 50
19.00 22.00
10.50 6.50
6 00 10 40
14.00 12.00
20.00 17.00
15 50 15.50
8.00 8 75
8.00 10.00
5.50 6.00
11.00111.50

6.00| 6.00
4.00
9.31

5.00

8.31

8.50
9.00

10.00'

8.00,
13.25 14.00
15.50 16.00
10.00 7.50
15 00 9.25
lOOOJllOO
10. 50112.00
14.00
13 00
16 00
24.00
19.00
15.00

9.00

,001 5.

.00: 7,

25| 5.

.00 17,

50 23,

00 20

16.00

17.00
15.00
25.50
17.50
23.00

9.50

23 14.

00 11,

00 12
go; 8

.3.75

11.00
5.00
16 00
21 00
15.00

12 00
00 10.00
00 15.00
25' 2.50
50 11.00
19 19.27
00 13.00

25 A.C. 385
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The Ontario Agricultural College imported the Siberian Oats from Rus'ia, the^

Joanette from France, the Oderbrucker from Germany, the Besthorn from Germany, and

the Poland White from France. The Bavarian is termed an Ontario oat, as it has been,

grown in this Province for about twelve years, and it was grown in New York State

about six years previous to that. The Bavarian stands highest ot all the Ontario oats

that have been grown at the Ontario Agricultural College for seven years in succession.

Average results of 79 experiments :

Varieties.

Siberian
Bav.ai isn

Joanette
Oderbucker .

.

Besthorne ....

Poland White

Comparative value
givea by

experimenters.

100
74
82
82
70
77

Yield per acre.

Straw.

tons.

1.6
1 6
1.4
1.4
1.5
1.4

Grain.' 1

bush.

57.1
55.0
54.9
54 8
54.1
53.9

Conclusions.

1. The Siberian which stands at the h^ad of the list in average yield of grain per

acre among seventy-eight experiments in 1895, also occupied first place in the average of

121 experiments in 1894, 105 in 1893, and 125 in 1892.

2. The Joanette which stands third in the list of 1895 occupied first place in the list

of 1894, 1893, and also of 1892.

3. The Joanette is the shortest strawed variety of those tested in the co-operative

experiments.

4. The Siberian variety of oats was the most popular among the experimenters itt

1895, and the Besthorne was the least popular.

5. The Siberian gave an average of over two bushels per acre more than the next

highest yielding variety. This amount of increase upon the area devoted to oata in

Ontario in 1895, would make a difi'erence of nearly five million bushels of oats in the

Province in one year, simply through the increase of two bushels per acre.

XIII. FOUR LEADING VARIETIES OF PEAS.

Instructions.—Same as those given for spring wheat.

Average results of 69 experiments.

Varieties.

Egryptian Mummy
Prussian Blue
White Marrowfat
Canadian Beauty

Comparative value
given by experi-

menters.

85
100
84
99

Yield per acre.

Straw.

tons.

1.2
1.1
1.1
1.1

Grain.

bus.

24.3
24,2
22.5
21.1

The fc!iov/ing table gives the individual results of 69 experiments :
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Experimenter.

T. F. Howell
Geo. McKay
Jas. Pepg
Frank Doud
GuiMford ButJer...
Geo. Jackson
Robt. Adams
P. M. Campbell . . .

.

E. A. Maddock
Nicol Dawson
J. R. Maddock
Jas. Cruickshank . .

.

J. B. Lindsay
Fred Swaine
Chaia. Silverthom . .

.

Jos. R. Hamilton . .

.

Jno. F. McCracken.
J. S. Rumney
R. J. Deachman
J. H. Weaier
J. W. Kernigham .

.

Gordon Young
Henry J. Wary
Jas. Riibertsoa
Thos. J. Lee

County.

heavy loam .

.

sandy loam.

.

clay loam .

.

clay
clay loam . . .

,

clay loam . .

.

sandy loam.

.

clay loam

Brant
Bruce
Grey
Brant
Lambton
Huron
Bruce
Lanark
Si mcoe
Northumberland

.

Simcoe
Kent
Huron
Bruce
York
Jsimcoe
Huron
Victoria
Huron
Welland
Huron
Huron ....

Durham
Simcoe
Simcoe

David Graham Hastings .

.

Jno. W. .Jessop 'Renfrew I sandy loam
Nelson Monteith . . . Perth iclay loam .

.

Edmond Cook
j

Dufferin
|
sandy loam

.

Jas. Alexander.
Ed. Mans

Nature of

soil.

Cropping
1S9-1.

fall wheat . .

.

potatoes ....

wheat
barley
oats
oats
turnips

. .i spring wheat.
*'

.... oats
" spring wheat.

sand .... . . corn
clay 'corn

sandy loam. . 'turnips

How and
when last

manured.

ago6 yrs
1893
clover, 1894.
1895
1893
15 yrs. ago

Yield of grain on plot

Is .5 ;.
o %

lbs. ' lbs. lbs. I
lbs.

.9 00,10.00 9 25 10.00
4.00; 3.OOI 4 50 4.25
2.50, 3.]3| 4 00 3.50
10.75 10.00 9.00 9.75
10.00 12 00 1'' 00 11.00
4.00l0.0'V 4 00 6.00
22.00 24.00 15.00 £0.00

b.y.m., 1893 10.00 ft 00 1 8.00 1050
never 10 50 ll.OO'll 00 10 00
1895

;
5.00 5 00 4 50 lO 00

never 110.50 11.00 11 00 10.00
1895

1
6.00 7.00 5 00 8.75

b.v.m., 1894 14 0010.00 7..-0 7.00

gravel
clay loam. . .

.

heavy clay .

.

loam
clay loam ....

clay
clay loam

light clay I'm
clay loam.

Robt. Waterson . .

.

Geo. Wright
J. H. Frarey '

David Sinclair

.Jas. T. BayJey
E. P. Wilson l^o^folk
John Ran^age
W. M. Leigh
Wesley Rose . . . i . .

.

C. W. Neville
J. I . Graham
T. (J. Wheatley
Jas. Pate
Jas. Allen
J. L. Wilson
Robt. Gray
Thos. Robertson ....

Jas. Fell

John Currie
Ralph Tiplady
John D. Scott
Geo. F. Laxton
W. R. West
Jas H. Newlove. , .

.

A. G. Mcintosh . . .

.

Jas. McCallum
J. F. Beam
Abram Schooley . . .

.

John Richardson. . .

.

S. Parkinson
David Thompson . .

.

Richard Moore
R. R. Sangster
Henry Kelly
John Kelly
Adam Esplen
C. M. Macfie
Experimental Dep't.

summer fallovv

potatoes
fall wheat
corn
clover hay
alsike

potatoes
peas
oats

hay
roots

Halton Iclay loam .... I pasture
Brant I sandy loam. . Istrawberries .

.

Russell 1

"
Ipeas

Wellington sandy loam. . 'ensilage corn.

.

clay peas
sandy loam. . beans
sandy fodder corn .

.

sandy loam. . 'wheat
clay loam.

.

f'ats . . .

,

wh^^at .

,

turnips .

1894
inever
1893
b.y.m., 1894
Inever
b.y.m., 1894
11894

Inever
!1894

1889

7.5010.00 7.00 7.00
3.00 7.50 5.50 3.25

7.C0 12.0O11.5O
4. .50 8 00
4.001 4.00
4.00 5.00
9 5011.25
5.50 4.5.

2 50j 2.00

Algoma District .

.

Muskoka
Mut^koka

Russell
Perth
Simcoe
Lennox and Ad
Grey
Lambton
Brant
Simcoe
Lanark
Huron
Victoria

sandy loam .

,

meadow .

fall wheat
barley ....

meadow .

.

sodloam .

,

mucky
sandy loam . . 'oats

clay loam .. '.fall wheat
peas
fall wheat

sandy loam .

.

clay loam ....

light

clay loam .... spring wheat
Huron light clay I'm peas

.

clay loam ... oats
Oxford " pasture
Ontario sandy loam. . hay
Nipissing clay muck . . potatoes ....

Peel jclay loam clover
Bruce jsandy loam. . carrots
Perth jclay loam fall wheat .

.

Welland 'black loam .. oats
East Elgin 'sandy loam. . fall wheat .

.

Duflferin 'clay loam 'oats

Huron " corn, 3 years
pasture
hay
sod
barley
potatoes ....

roots

potatoes

Wellington
Frontenac clay
Glengarry clay loam
Waterloo 'clay&bl'km'k
Dufferin Isandy loam .

.

Bruce "

Middlesex
j

"
Wellington iclay loam

8. CO
8.00| 6.00
4.001 4..")0

4.00| 4 66
9.50 8.75
7.00 7.00
1.50 3.001
9.00 10 00ll.00lll.50

b.y.m., 1892 15.00 12.50i 8.50 12 00
b.y.m., 1894 2.00 3.75| 4.00' 8 00

11. 05113.00 9.50:12.00
nf-ver Il7.00'l0.0oil3.00'11.00
b.y.m., 1892 13..50' 12. 00 8.0013.00
1S94 |13.501 7..=iOl3.50ll5.50
1891 1 9.00 9.00; 8.50 6.50
b.y.m., 1891 5..59| 6.50l 7. CO 6.44
1894 4 38i 5.881 3.44 4 63
b.y.m., ]894 16.00'15.00!l3.0012 00
Inever 14.0011.50 10.50 12.50
b.y.m., 1895 4.751 6.50 6.25' 8 50
Ib.y.m.. 1895 11..50:i7.cOl5.75| 7.00
b.v.m., 1895 2.00 3.001 2.50 S.PO
Ib.y.m., 1894 15.00 11.50 10. .50 11 00
ib.y.m., 1894 10.00 13 50ill 50il4 00
Ib.y.m., 1894 12.50 18.00, 9 00 15.00
ib.y.m., 1S95 4.50' 3.50! 3.00l 4.00
Inever 7.00 10.00 8 00 7.50
inone 14.50 8.00 12.00 14.00
1892 4.25 7.C0i 2.25 3 00
b.y.m., 1894 8.75 12.00' 9.00 10.25
Iby.m., 1894 5.001 2.00; 4.00; 3.00
|1893 13 00;i7.CO'l5 00 17.50
1 3.191 2.06| 4.13 3.38
Ib.y.m, 1890 2.50 3 00 2.75 3. .50
jspring, 1894| 9.00 10. .50 9.00 10. OO
b.y.m., 1892 14.25 10.0o!l5 00 11.00
^b.y.m., 1890 12.38 11.19 12 25 11 81
|nevpr

|
7.75 5.63^ 4.251 8.50

virgin 8oil,ll2. 50 13.2515 50il4.00
ib.y.m., 1892 10.001 9.50 12.00i 7.50
, b.y.m., 1894 15. OOJIO. 5010. 2511 00
'1893 7.50; 7. 001 5.50 8. .50

never 11.251 8.50 9 0012 00
'1893 6.00! 8.00: 8 OO' 6.00
b.y.m 9.13! 8.50' 6.75 10.38
ib.y.m., fall, 5. COll. 00 13. CO 16.00
b.y.m., 1888 15. OOJll. 00:12. 00 8.00
'b.y.m., 1890'l0..50| 6.00 8.0010.00
b.y.m., 1888 12.0010.00 8.0016.00
1892 9.0010.50 10.00 13.00
1895 9.00' 9.00 7.00 10.00
,1894 2.50 3.00, 4.50^ 3.75
b.y.m., 1895' 4.001 7.00 4 00 7.00

I il2.9lll0.75 10.4I11.09
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Conclusions.

1. The Prussian Blue variety of peas gave the largest yield of grain per acre of

seventy-three co-operative experiments in 1893 ; and of sixty-three co-operative experi-

ments in 1894 ; and, along with the Mummy, of seventy-two experiments in 1895.

2. The Prussian Blue was the most popular variety tested by the experimenters in

1895, and the Canadian Beauty was the next most popular variety.

3. There is a great demand in Ontario for a good variety of peas.

XIV. TESTING SIX VARIETIES OF POTATOES.

(1) Prepare for planting all the potatoes received upon uniform plots made to an exact size.

(2) First count the potatoes and then cut them in such a way that there will be exactly sixty-six

-pieces of each variety.

(3) One row sixty-six feet (four rods) long is required for each kind. If the rows are placed side by
aide a distance of thirty inches should be allowed between the rows.

(4) Drop the pieces one foot apart in the row, and aim to have the pototoes placed four inches below

the surface of the ground.

(5) Each variety should be marked with a good substantial label made out of wood.

(6) Flat cultivation thoroughly done is recommended.

Previous to the year 1894 the work of the horticultural committee was devoted to

the testing of varieties of potatoes. As the committee of agricultural experiments was in

a much better position to take charge of this work, and as it was the desire of the director

of the horticultural committee to carry on tests with small varieties of fruits, the experi-

ments on potatoes were transferred from the horticultural committee to the committee on

agricultural experiments.

Average results of 49 experiments.

Varieties.

Empire State
Freeman
American Wonder..
Pearl of Savoy
Summit
Burpee's Extra Early

Table quality.

100= best.

94
87
79
87
86
100

Percentage crop
marketable.

93
91
92
93
91
88

Average yield per
acre, bush.

20.5.1

204.7
196.0
189.4

181.3
165.6

Conclusions.

1. The Empire State gave the largest average yield of potatoes per acre in fifty-two

co-operative experiments in 1895, and in thirty-eight co-operative experiments in 1894, as

well as among twenty-three varieties of potatoes grown at the Agricultural College for six

years in succession.

2. From the reports giving the weight of the thirty largest potatoes of each variety

in the individual experiments, it is found that the Empire State and the Pearl of Savoy

produced the largest sized potatoes, and the Burpee's Extra Early the smallest.

3. In table quality the majority of the experimenters mentioned the Burpee's Extra

Early and the Empire State as being the best, and the American Wonder as being the

poorest.

4. The Burpee's Extra Early was the earliest variety to reach maturity of the six

kinds under experiment.
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5. The Empire State and the Pearl of Savoy possessed the largest per cent, of

marketable potatoes, and the Burpee's Extra Early the smallest per cent.

6. There was a difference of about forty bushels per acre between the average yield

per acre of the Empire State and the Burpee's Extra Early.

Individual results of 49 experiments with potatoes.

Experimenter. County.

John Dawson I Algoma .

,

Ed. Allen Simcoe . .

.

F. A. W better. .

I

Victoria.

A. Duncan Russell . .

.

D. V. Purvis .... I Leeds

Nature of

soil.

Cropping of

1894.

How and
when last

manured.

Yield of potatoes per plot

Jas. Branch Durham, W.

Jas. Brodie |Grey
Joseph Osborne. . I

Lambton .

.

Jno. R. Suddaby. Wellington.
A, S. Yarwood . . I

Pr. Edward
H. H. Kottmeier . iWelland ....

E. C. DeGuerre. . York ....

T. Black Laws.. Lambton ..

Chas. King Oxford
Jno, AJlt-n Orey
Walter Hartman Grey
J. M. Fair ,Frontenac..
J. A. Davidson. . . |Peterboro .

.

A. Zimmerman. .jWelland
John Oxeiidale. jYork
Adam Douglas. . Victoria
H. C. Garbutt . . ! Peterboro' .

.

Fred B Hutt. . . . AVelland. . .

.

Jas. S. Miller Parry Sound
Geo. North

|
Wellington .

B. A. Johnston. . Stormont ..

Nathaniel White Grenville .

.

John Smclair.... Ontario
Simpson Rennie. York
Wm. Wills lYork
J. Blackburn .... Simcoe
J. F. Davis

I

Peterboro'.

.

Ira F. Pearce. . . . Durham. . .

.

Jas. More [Perth
W. R. Vrowman Oxford
Thos. F. James.. Ontario
J. N. Wiley.... [Peel . .....

Thos. Barber. ... 'Hastings ..

R. A. Thompson Simc >e ....

H. Storey iPr. Edward
Mopes Kraft 'Waterloo .

.

J. E. Hull [Api.in

R. R. Sangster. . Glengarry .

.

W. C. McGregor Kent
Geo. Sh.irt Wellington
Arch. McColl... Elgin
W. T. Prangley . . Kent
A. E. Smith Wentworth
J. H. El.iott Ua>tmgs . .

.

sandy loam turnips . .

,

' " oats
clay loam . . oats
gravel I potatoes . .

.

loam with Ipotatoes . .

.

clay bottom I

sandy loam 'onions
grvl. bottom!
clay loam . . I ....

strong clay . peas
good s. loam. fall wheat
rich loam . . pats
'black loam. .1

Iclay jmangels .

.

sandy loam hay
clay loam.. pats
|sandy loam corn
;clay loam . peas
Isandy |potatoes .

.

play loam . . 'hay
muck Ipotatoes . .

,

jclay loam . loats ,

'sandy loam|

I

•' " [potatoes..

I

" " onions
play loam

. . corn
" " . . oats

Isandy loam corn, 1894
' pasture .

.

saiidy loam
I

oats
black c. loam oats

never
1895
1894..
artificial ma-

nure, 1894
1895

never

b. y. m. 1984
b. y. m. 1893
b y. m. 1894
1894

lbs.

114
69.5
84
66
79.8

85.5

57
159
71
72
50
44
40
76
43
63
56
24
51
84
122
67

b. y. m. 1894 82
b. y. m. 18941 74

b. y. m. 1895
b. y. m

never
il894.

'1894.

1895

loamsandy
clay
sand loam
clay
clay loam

potatoes

.

peas
mangels .

. mangels ,

. potatoes

.

fall, 1894.
11895

11894

s'ndy c. loam
sandy loam
clay loam .

.

loam
liuiest'ne gvl
new gvl loam
red loam ....

clay '•

. corn
oats
oats ...

turnips
hay
corn. . .

.

melons
corn ....

peas. . .

.

potatoes
alsike clover

b. y. m. 1895
b. y. m. 1895
b. y. m. 1895
b. y. m. 1895

1894.

18J4.

|b. y. m. 1894
1894

sandy loam
clay loam .

.

first crop
potatoes .

.

p>eas

b. y. m. 1887

1895.

never
never
1895..

32
132
46
38.

124
62
47.

59.

48
72
82
80
54
92
73
57
159
152
64
38
55

ie;o

68
58
125

lbs.

68
72
97
79
87.

73.8

60
117
91
65.

45
56
61
91
35
51.
51

18
39.

73
128.

62
64
90
49.

153
33
55

134.

90
53.

77
65
62
74
68
60

121
84
72

126

i

78
' 50
34
73
160
63
77

122

lbs. lbs,

114
78
92
63
68

71
67
85
75
73.8

lbs.

73
73
79
71
48

77 82.31 69

42
130
64
70,

48
61
31
72
51
47
52
17.

37,

65
126
72
49
76
26

l;s7

i

^^
I 40
94

I 82
46

I 52
97
66
66
75
55
106

77
57
120
116
85
37
68
105
160
67
105

56
|110.

100
6 74.

38
55
39
84
45
48
55
20
21
68
84
67
62
80
50

163
18
44

103
68.

48
57.

81
73
68
71
57
133
80
37
96

147
54
37
53
140
75
54
133

50
95.

64
68.

50
49
37
86
38
47.

50
19
28
47
152
67
61.

70
51
113
27.

36.

92
.58

33.

49
65
85
62
66
51
139

I 71

I

61
'l04

1 163
37

I 32

I
52

I 95
75
68
126

pqs

lbs.

106
50
58
70
50.5

65

56 .

71
5&
67
45
53^

52
78
38
41
42
24
24.

»

29
103.5
07.5
71
70
34.2

'164
' 26.7
36
89. 5>

I
53.

T

36.5^

I 46
52
56
52
68
50
90
80
35
121
57
60
3»

-61
80
63
43
110
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XV. TESTING FIVE LEADING VARIETIES OF WINTER WHEAT.

(1) Select a portion of uniform soil acd mark ofif five plots, each one rod square,
feet wide between each two consecutive plots.

Allow a path three

(2) Drive stakes at the four corners of each plot.

(3) Sow the different varieties upon their respective plots. It is an advantage to run a strong cord
around each plut and sow inside the line.

(4) After the grain is up three or four inches, again run the cord around each plot and cut ofif any plants
that happen to be outside the line.

Individual results of 100 experiments.

Experimenter.

G. M. Oary
E. A. Maddock . .

.

Mrs. J. VV. Todd .

R. Rober son
W. Fotheiingham .

W. W. Ras:<eJl ....

Jas. Lin ) say
G. S. Duncan
Jno F. Andrew . .

.

D. A. Moss
J. W Brown
Th'is. Thompson...
D. D. Si)ritig6tead.

Wm. Lamb
T. G. P;^ge

Thos. Ferf^usrn . .

.

Wm. Mc blaster . .

.

O Mosser
J R. VI ad. lock ...

Jas. B. Muir
Jn'i. Kehoe
J. W. Hugill
Jno D.tlgariio

N. Dawson
A. Mag. e

E. Annbru-t
P. C. Hla.kburn...
T. E. Cr.gg
Geo Roberts
F. Someit.m
Jas. stewai t

H. M<>s<er

-Jno. Mosser
T. Stephenson
R. Mc fjarnn

P. H. McCall
R. CuTTiniings

H. Ma-k^y
I. H. Turner
J. White
Thos Henry
Jno. Priftdle

Jas. Tesky
D. Oram
J. A. Frame
A. H. Jacobs

County.

Middlesex
Simcoe
Simcoe
iVorlhumberland

.

Huron
Simcoe
(Trenville

Haldimand
H uron
Elgin
Elgin
Peterboro'
Lincoln
Bruce
Halton
Brace
Simcoe
Wellington
Simcoe
Bruce .

Peel
Victoria
Gr»-y
Northumberland

.

Lennox
Welland
Kent
Ontario
Bruce
L-tnark
v^xford
Wellington
Wellington
f^^rey

Huron
I .ambton
Bruce
Peterboro' ......
Grey
Kent
Kent
\orf..lk
Adrlington
Hastings
Bruce
Huron

Nature of .soil.

clay loam ...

clay
clay loam . .

.

sandy loam .

clay loam . .

,

clay loam . .

,

gravelly
clay
gravelly loam
clay loam
f rt 6 clay ,

clay loam ...

Cropping, 1894.

Weight of grain on plot.

bare fallow .

.

peas
peas
peas 1 12
bare fallow .... I 9.

potatoes 17.

cats 15
8.

bare fallow .... 8.

potatoes 'll.

wheat 12
bare fallow .

.

oats
wheat

lbs. lbs.
I
lbs. Ibp. lbs.

;o
m iiil

10 Oll.O
14.0, 15.0

peas
peas

gravelly loam
clay loam Ibare fallow
clay jhay
clay loam loats

clay loam Ipeas

clay
claj' loam .

.

clay loam .

clay loam .

clay loam'.

.

clay
sandy loam
sandy loam
sandy loam
loam
light

heavy clay.

.

clay loam .

.

clay
sandy loam

fallow' I 7

peas
corn
clover pasture
beans
hay
corn
potatoes

clover

roots . .

,

none . .

.

potatoes

.

barley . .

.

oats . , ,

peas
bare tallow

clay
clay
clay loam .

clay peas.
clay feats 114

clay loam [potatoes 9
sandy ipeas 5

clay loam oats 110

sandy loam 'potatoes 7

clay bare rallow . . . .
[
8

clay loam ... . | strawberries ,16

.

6.0
19

8.3
.511.0
.5 14 5
.5 11.2

12.0
.0 6.5
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Individual result of 100 experiments.

—

Continued.

Experimenter. CJonnty. Nature of soil.

Wm. HoUingreen
Wm. McXab
Wm. C. Wilson .

.

Cropping, 1894.

Ralton ...

Middlesex.
Siaicoe . .

.

/no. Phillips |Haron ...

Jas. Wiley 'Laml.ton .

W. S Fraser A^.rk ...

X. Wil'^y Lambton .

S. Moore Pnel

T. W. Klinch York .

.

Thos. Whea'.ley (riey .

.

D. McVannel Peith .

.

Chas Krueger fcirey .

.

r. Somerton Lanark
Zno . Barron 'Norfolk

C. Ketchaban Eltrin . .

C. C F.)r(i Elgin

3. G. Nisbet Pererboro'.

.

/no. A. Hankinson E gin
/no. Leonard Klgiu

R. Gray Humn
M. Buctmnan Middl-^sex.

.

Hami!] Bros i Victoria ...

k. Pickett I
Halton

Tno. L Hugill I Victoria

'A. Salmoa !
Wfntworth

ieo. Brent
|

Lambt -n

Jas. McLaren ' Middies^'x .

.

D. Vansickle
!
Wentworth

clay loam
clay
clay loam
sandy
satidy loam
clay loam
grave ly loam .

.

heavy ciay
black clay loam
cliy loam
clay I'lam

light loam
hi-avy clay
clay ...

light sand
bldck loam

potatoes '12

bare fallow
bare fallow
peas

j

8

potatoes |l6

Weight of grain on
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marked difference in stren2;th of straw, weight of grain per measured bushel, value of
grain for milling purposes, etc , of the different varieties tested. The results of these

experiments are published annua. ly in bulletin form and in thn College report, and
are sent free to all members of Farmers' Institutes and others in Ontario by the Depart-

ment of Agriculture. Toronto.

In the fall of 1894, nine leading varieties of winter wheat were selected from
the kinds which had been grown from one to five years at the Agricultural College,

and were distributed through >ut Ontario for co-operative experimental work These
weie divided into two sets, with five varieties in each, the Dawson's Golden Chaff

being used in both sets to form a basis by which the results of all the varieties

could be compared with one another. Each person wanting to conduct an experi-

ment, stated in his application which set he desired, and the five varieties in the set

selected were sent to his address with full instructiims for conducting the experi-

ment. The grain was sown at the rate of IJ bushels per acre upon plots l-160th

of an acre in size.

Two hundred and forty-seven winter wheat experimenters have reported already

this season. Of this number, one hundred favored us with good reports of success-

ful experiments, eighty furuished partial reports, and sixty-seven wrote of failure

or unreliable results. The names of the successful experimenters and the detailed

results of the test will be printed in the annual report of the Experimental Union
for 1895, which will be puolished as an appendix to the Agricultural College report

The following taV)le gives the comparative yields of straw and ^rain per acre of

the winter wheat varieties tested during the past season on one hundred Ontaric

farms :

Straw ppr acre. Grain per acre.

(Tons.) (Bush. 60 lbs.)

1. Dawson's Cxolden Chaff 1.39 32 9

2. Early ( enesee Giant 1.44 30 8

3. Early Rd Olawson 1.23 28 9

4. Joms' Winter Fife 133 28 8

5. Pride of Genesee 1 33 28 8

6 Amei ican Bronze 1.34 28.6

7. Surprise 1
'33 28.1

8. Eirly Ripe 1.36 27 8

9. Early White Leader 1 29 27.4

As none except the one hundred good reports of successfully conducted exp'^riments

have been used in the preceding summary of results, they should be of great value and
worthy of the though fui attention of wheat growers in Ontario. Much credit is due to

the careful expeiimemers who sent us the full . reports, which have been used in this

summary.

CoKciSE Eesults of These Co-operatite "Wikter Wheat Expeejmekt

1. Reports of successful experiments with winter wheat have been received this sea-

son from th'iiy counties in Ontaiio, ninttten oi Mhich aie east and eleven west of the

city of GueJph.

2. The counties of Lambton, Mi'ldlesex, Huron, Grey, Elgin, Simcoe and Bruce,

furnished fifty one of the one hundred good reports received in 1895.

3. Of the two hundred and fifty-seven exp^^rimenters who reported the results of-

their tests, only eiglit sp'^ak of wishing to discontinue the co-operative experimental

woik, and much interest is manifested throughout.

4. Dawson's Gilden Chaff, Eirly Genesen Giant, Earlv Red Clawson, and Jones'

Winter Fife gave the highest yields of grain among nine leading varieties of winter wheafe

tested throughout Ontario for two years 'in succession.
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5. In average field of winter wh^at per acre, Dawson's Golden ChafI stood highest

among eleven varieties tf-sted over Ontario in 1893, nine varieties in 189i, and nine
varieties in 1895, also among fifty three varieties grown at the Ontario Agricultural Ool-

lege for four years in succession.

6. In the co-operative experiments for 1895, Dawson's Golden Chaff, Jones' "Winter

Fife, and the Early Genesee Giant gave the best yields on heavy soils ; and Dawson's
Golden Chaff, the Early Genesee Giant, and the American Bronze on light soils.

7. When the experiments followed peas, grass, or hi re- fallow, Dawsom's Golden
Chaff gave the largest average yield of grain, and when they followed potatoes, Early
Genesee Giant came first in this respect.

8. Early Genesee Giant and Dawson's Golden Chaff made the best appearance in the

spring of 1895, and Early Ripe looked the poorest.

9. American Bronze, Early Genesee Giant, and Dawson's Golden Chaff possessed the

stiffest straw.

10. Pride of Genesee and American Bronze produced the greatest length of straw,

and the Surprise the shortest length.

11. Early Ripe and Dawson's Golden Chaff were the least, and Early Genesee Giant

and Early White Leader were the most affected by rust.

12. Early Ripe and Early Red Clawson were the first to mature, and the Pride of

Genesee and Early White Leader were the last to mature..

13. Early Genesee Giant and Dawson's Golden Chaff produced the plumpest grain,

and Early Ripe and American Bronze the most shrunken grain,

14. Dawson's Golden Chaff was decidedly the most popular variety with the experi-

menters in each of the past three years ; and during the present season it was chosen by
over sixty per cent, ot the farmers who sent in full reports, as being the best among the

vai-ieties tested.

The results of the cooperative experiments for 1895 were all worked out on large

charts of which there were seventeen in number. These were used at the meeting, and
they seemed to be much apprtciattd by thope in attendance. It seems as though as valu-

able a report as this should receive iully a half day for presenting and discussing. During
the two and a half hours in vhich Mr. Zavitz was presenting it at the meeting the ques-

tions as-ked him were very numerous and many valuable points were brought out. The
discussion is not herein given, as many ot the questions are already answeied, owing to

the results being given in this report in more detail than could possibly be done at the
meeting.

SMALL SIZE FACTORY CHEESE FOR HOME USE.

By J. F. Beam, Black Creek, Ont.

I propose, in this paper, to briefly state some of my own experience in supplying
cheese to the local trade, and the possibilities attainable in properly cultivating the home
market. I think I can best do so by giving a brief history of how I came to make small
sizH factory cheese for home use. About five j ears ago I heard a lecture by President
Mills, of the O. A. , at a farmer's institute meeting in Welland. The lecturer showed
the advantages of dairy farming for refertilizing the land, especially in the older sections

where l<ng continued grain croj)ping had so impoverished it that the annual yield of

grain had fallen Vielow a paying basis. As a result of that lecl^ure I started a cheese

factory on my farm the following spring. In procuring vats and presses I obtained also

a few sm^ll sized hoops for pressing small che- se. When making a number of full size

cheese per day, ot sixty to seventy pounds each, the daily remnant or pieces of curd were
pressed in one or more of these small hoops. Thus quite a number of these little cheese

393



59 Victoria. Sessional Papers (No. 18). A. 1896

were made in the course of the season. We also made a number of flats or twins about
four to six inches thick. The local demand for cheese was good at the adjacent villages

and towns of the Niagara frontier. The price obtained per single seventy pound cheese

delivered, was about one cent per pound more than when shipping by wholesale.

But from the first I could not supply the demand for the small size cheese ten inches in

diameter and weighing from twelve to twenty pounds each and flats made in regular

large size fourteeninch hoop that would weigh about twenty-five to thirty fi^'e pounds. The
latter was much preferred by certain grocerymen, because in cutting, there was not only

less waste, but a neater and more convenient parcel could be made for customers to carry

home, besides being less likely, than a full size cheese, to remain on the counter to lose

flavor by drying out. Of course others who cut up a large cheese in one or two days,

preferred the full size. M)' sixty-five factory patrons who supplied milk from one up to

eighteen cows,—mostly from a few cows each—nearly all made earnest request for the

small size cheese for iheir own home use and that of their neighbors. We made some by
special order of ten pounds and under. The more the small cheese went out from the

factory the stronger came the demand for them from patrons of the factory and other

farmers, and also from townspeople. The cheese-maker in charge, although most
obliging to meet the demand of the pttrons of the factory, was not at first favorable to

this outside demand for small cheese, and for a good reason, as it took just about as much
time and labor to press, bandage and handle in the curing room a seven to ten or fifteen

pound cheese as a seventy pound one. The extra cost, although slight, was an item to

take into consideration. To those who desired to buy a small cheese I would say " I can

cut you a piece just the size you like from one to ten pounds more or less, from a large

cheese." The almost invariable reply was to the effect that a piece of cheese, cut in that

waj (from a large cheese) has so much exposed surface that it will dry out, crack and
become leathery, touu;h. hard aiW unpalatable before we can use it all, and that there

is more or less wasted, but with a small cheese it is not so much the case and we can take

it home and cut it when we like. After having the matter brought to mv attention in

this way, so urgently, for a season or two, I decided to try and supply this demand for

small cheese. I procured a number of small hoops for the purpose. Such hoops as I used

can be made of galvanized iron, by any good careful tinsmith, and should be six or eight

inches in diameter, and eight to twelve inches deep But they must be made very true to

woik well. In such hoops you can make cheese of three, five, seven or ten pounds each, as

desired. Bandage and make them in every way the same as the large cheese. Press four

of eight inches in diameter and seven of six inches on an upright press in the same space

you would press one full s^zf cheese. 'The best method of cutting such long, round-shaped

cheese, is to cut it in two pieces near one end ; then slice enough for the meal, like off a

large Bologna sausage or round loaf of bread. Place the two pieces together with the

larger or heavier piece on top. Keep the che^se on or near the cool, dry ground floor of

the cellar, and you can always have fresh cut, nalatable cheese for every meal. The head-

cloths and all bandages must be left upon the cheese to help retain the moisture until the

cheese is used up. The hest curd should always be taken for such small cheese. Gaseous

curds and poorly made cheese will soon ruin the reputation and sale of such cheese (or in

fact of any cheese.) Many prefer a soft, moist cheese. By salting lightly and using an
extra quantify of rennet, and hastening the card into the press, more moisture will be

retairied and greater profin realized. Hut this must be limited so tbat the quality is not

injured. Cheese made in this way will cure rapidly and be ready for use for a certain

portion of the tra<le within two to three weeks. By taking a number of such small cheese

to the nearest market, or diiving to every farmhouse in the vicinity, I found that good

prices and quick returns could be realized. Every small cheese should be properly

weighed, always giving good down weight,—and having weight and price plainly marked

on every cheese with blue pencil which is best. In 1894, I realized twelve cents per

pound for all small cheese and cut cheese at the factory to others than patrons sending

milk, selling the bulk of my product in the local market. S^y the wholesale price that

jear averaged nine cents \)er pound, and twelve cents could be realized for an output of

twanty tons in the loi;a[ rairkf-t. Tue Niagara district, alone consume several times that

amount. This extra three cents on that amount means $1,200 extra income, paying
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well for extra cost in making and marketing. People who said they seldom bought cut

•cheese at the store, would buy the small cheese when put up in a form to suit them and
brought right to their doors. Some families I furnished have averaged as high as forty

pounds per month. I sold the small cheese at the same price as grocerymen sold cut

cheese, generally twelve cents in the summer time. We handled al! small cheese in the

local markets without the expense of boxing. But of course, such cheese can also be

boxed and shipped to distant markets. We did not undertake to make what is known to

the trade as " small fancy cheese " in various odd shapes, names and forms, to be sold

only at fancy prices to a few epicures. But my idea is to put up cheese in a form and at

a price to suit the million. I believe there is a special demand in our own home market
which can be best supplied by putting up the cheese in an inexpensive, convenient form,

similar to that which I have dessribed. Many factories throughout the land, may, in this

way, ic crease their incomes, by adding a small cheese department. Farmers, with good

sized herds, can make up their own milk product by this plan and dispose of it all in the

local market, generally at a price consideraly above the regular export rate.

It is said that we export our best cheese and consume the poorest quality at home.
This can be reversed by this plan of supplying the home market. If our country in so

many respects outranks the rest of the world, and the farmers, especially of our own
Province, are so much in advance, as a class, of ttiosa of any other scate or country, as

has been so fully demonstrated at recent World's Fairs, should they not be suppliep

with the best the earth affords 1

As we make the best cheese should we not put it up in the best form possible to

suit home demands 1 Will not the consumption of cheese also increase as the fact

becomes more generally known that a pound ot good cheese contains nutritive value

equal to two and a half pounds of meat. There are about one million families in our

Dominion, estimating five persons to a family. If they could all be properly supplied

with cheese in a form that they would like and appreciate, would not our home con-

sump'ion of cheese be vastly increased 1 if it could be increased only two pounds per family

p"r week, it means two million pounds more per week consumed. That for fifty-two

weeks in the year is ov^er a hundred million pounds, or about the amount of our whole

present annual export, all consumed in our own country ! Referring to the important

part in a factory, which the cheese-miker controls, I may here state that we took a

natural pride in the good r-'putation our cheese acquired. But while our expert cheese-

maker was such an adept in detecting the least mote of defect in the neij;hboring

patron's milk, it transpired, surprising as it may appear, that he had a good sized beam
(or Miss Beam) in his own eye all the while, and who is now his life companion. I am
pleased to state further that our cheese maker attended and took a course of studv in the

dairy department at the O. A. 0. By his natural skill and diligence he received highest

honours and came out at the head of a large class of students. He thus appears to

haye been discovered and promoted by this institution, being now cheese-maker and
.instructor here at the 0. A. 0. I must say I consider his appointment to that position

a mo3t worthy one, although the people of Willowdale factory at Black Creek, while

regretting to loose his efficient services, are pleased at his promotion. I feel it proper to

say this much as an encouragement to other young men to go and do likewise.

FEEDING SHEEP.

By John A. Oraig, B.S.A., Professor of AvniiL Husbandry, Agricultural Col-
lege, Madison, Wisconsin, U. S. A.

The kind words of your worthy President in introducing me to you, and the previous

subject which has been discussed have called to my mind a fable which seems to apply in

a way to my position before you at this time. A crow whs perched on a tree with a
piece of cheese in his mouth when a fox happpned that way. Desit ing to obtain the
cheese, the fox began to study how he could outwit the crow and secure his end. Rely-
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ing on his native wit he began to address the crow in the following words :
—" Oh, crow,

how beautiful are thine eyes, how brilliant the plumage of thy wings, how shapely are

thy talons, but oh, what a misfortune it is, that such a beautiful bird should be lacking

only a voice !" The crow, anxious to remove this one deficiency in his qualities, opened

his mouth to caw, and down came the cheese. The previous speaker having the subject

of cheese and the kind words of your Pretsident has made me think of this peculiar in-

stance and if I can leave with you anything of the solid worth of cheese, I shall feel

that I have done something.

To present the feeding of sheep to you in the clearest way, it will be best to con-

sider the management of the flock during the difi^erent seasons of the year. Beginning

in the fall, after the lambs are weaned, we turn our breeding ewes on the poorest field of

pasture or grain stubble that we have. The aim at this time is to check the milk flow of

the ewes as soon as possible. For two or three days the udders of the ewes are noticed

and milktd out so that they may not become inflamed. . After this is accomplished the

ewes are given whatever pasture is available without reference to its quality until breed-

ing season approaches. They are then fed so as to improve. It is the general belief that

if the ewes are in good condition during the breeding season they are likely to drop a

larger number of lambs. The belief is quite common, and it is also thought that when
the ewes are m fair flesh they will breed earlier than those that are thin. We ha7e made
observations bearing directly on the latter j)oint in our flock, but have not been able to

secure results which would bear out such an opinion. Our aim in getting ewes ia

good condition is chiefly supported by the fact that they will keep in better thrift

throughout the winter if they begin the winter season in vigorous and hard condition.

They sufi'er less from colds and any trouble that they are generally liable to escapes

them if they are thrifty and hardy when winter arrives. If the pasturage is not good

enough to keep the ewes in the condition we want them, we do not hesitate to feed some
grain as soon as the ewes go into winter quarters. They are fed oats if their condition is-

not thoroughly satisfactory, but on going over them if they are found to be as fat as we
wish for they are not fed any grain. I may say, however, that we have never been able,

on the pasturage and other food that we have, to get our ewes fat enough to go into

winter quarters without feeding them extra grain. We feed oats and usually find that

half pound per head daily is suflicient. The oats are fed as long as they seem to be needed

to maintain the ewes in such flesh as we want them. With the oats during the winter,

clover hay or good corn fodder is mostly used as the coarse portion of the ration. W&
have experimented with difi'erent kinds of fodder, fcr maintaining breeding ewes, and

have found that there is nothing that will compare with clover hay for keeping the sheep

in the best condition, and the sheep are also very fond of it. Ot the diff"erent kinds of

clover hay the preference of the sheep seems to be for alsike as it is very fine and has a

flavor which they relish. Good corn fodder ranks next to clover hay in point of cheap-^

ness and the degree to which the ewes relish it. Oat hay is a very satisfactory fodder,

and is perhaps on the whole superior to good corn fodder. Next comes oat straw and.

finally timothy. There is a fodder which is quite common in Canada, which I would

place next to clover hay, and that is pea straw. We aim to feed some succulent food to>

our ewes, especially after they have lambed. At this time we feed them quite liberally

on silage and roots with the hope that it will encourage the flow of milk. With this

same object in view, as soon as the ewes have lambed we begin to feed them bran and

this is the only grain feed that they get after laml-ing. While the ewes are in the shed

we c( ntinue to feed grain, and for a short while after they have been turned out to pas-

ture and then the grain is withheld from them. We have excerimented to find out

whether it pays to feed ewes corn while they are on pasture or whether it is best to feed

such grain as we have had to the lambs. We have found that the lambs on the ewes

that were getting grain did not make any more gaia than those that were suckling ewes

that had no grain. Without giving the details I mny say that it was a sati3factory proof

to us that it paid us much better to fted the grain directly to the lambs and allow the

ewes nothing but good pasturage. We found that the ewes would improve in condition

when fed grain but they did not seem to give any more milk than those that were not.

given grain.
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Feeding Lambs for Market.

The first point which I wish to lay before you bears on the question whether it ia

advisable in feeding lambs for market to give them grain continuously from birth or wait

until within the last three months to fatten them for market. Tbe general practice of

our farmers may be said to be the withholding grain from their lambs until fall or the be-

ginning of winter, and then they are put in pens or yards and ted on a fattening ration for

+W0 or three months befoie going to market. We have thought that this practice was
not the most profitable, and to determine whether it was or not we have experimented

over a period of five years with lambs from time of birth until sold ten or twelve months
later. The general plan of our experiments has been to take three lots of ewes with their

lambs at foot and divide them as uniformly as possible in every particular. To the one

lot we would give the lambs grain from the time of birth. The other lot would not get

any grain before weaning, but as soon as weaned they would be put on a grain ration.

The last or third lot would not have any grain before or after weaning but as soon as it

was necessary to put them in the sheds, on the approach of winter, they were given a fat-

tening ration. You will see that there were three different periods in these experiments.

The first period covers the time before weaning, and during thd,t time the lambs in lot

one had grain, and both of the other lots bad no grain. The second period extends over

the time of weaning usually in July or August until the time of fattening began, general-

ly in November. The third period, called the fattening period, extended from Novem-
ber until February as a rule, and during this third period it is to be remembered that all the

lots of lambs were jput on exactly the same ration and given a similar management a&

closely as it was possible to do so. We have conducted these experiments for four years,

and have now almost completed the fifth year. I should say in regs^rd to the manage-

ment of lambs that no difference whatever was made in their management except in the

single particular that some lots had grain and the others had no grain at diflferent periods.

The chart which I have prepared here will make clear the exact ^difference in the profits

from these various systems in feeding. Before g'ving you definite results, I wish to say

that the profits that are shown on this chart are only comparative profits, that is they

show the difference in the profit which results from the different management which was
given the lambs. There is no chargs made for pasturage, because all the lambs had

exactly the same field to run over, and there is no cost added for labor, because it is a

very hard matter to get at this, ai^d the labor invol^'ed in the care of all the lots varied

but very slightly. In explanation of this chart I wish to say further that we supposed

that the lambs were to be sold at the end of each period. To get at exact results we had

a butcher inspect the lambs and tell what he would give for them, each lot^ separately,

and the prices that I have used on tbe chart to show the value of the lambs at the end of

the different periods are the prices which were given to me by the butcher who inspected

the lambs carefully. You will notice, in the case of the grain-fed lambs, that they

have been' carefully charged with the amount of grain that they had eaten up to the end

of that period, and I desire to state further that this ^rain has been charged to them at

current market prices.

We will suppose that in the first trial the lambs were sold at the end of the first

period. It will be seen frora the chart that there would have been at this time a

profit of $3.41 per head from the lambs in Lot I., and only $2.73 from those in Lot III.,

which clearly shows that there vras an advantage in feeding grain before weaning in this

instance. Inferring that the lambs were to be sold in the fall at the end of the second

period, it will be noticed in the chart that there would be a profit of $3.33 from the

lambs of Lot L, and only $3.14 per head from the lambs in Lot III. This profit from

Lot I. is above the cost of their food during the two periods. If the lambs were

carried over winter and fed at the end of the third period it will be seen that there was

a profit of $5.98 per head from those in Lot I., and $5.41 per head from those in Lot

III. By instituting similar comparisons throughout the four periods it will be clearly

seen, that no matter when the lambs were sold, there would be the same from those

that were fed grain since b'.rth. Tiitre is another point which should be referred to and

that is the difference in the value per pound of the grain-fed lambs and those that had no
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grain until fattening. At the end of each period throughout each trial the lambs were

examined by a butcher and his opinion was taken as to the difierence in the value per

pound on the two lots. At weaning time this difference amounted to J cent per pound.

In the fall it was generally 1 cent and in the spring it usually was | cent per pound.

The reason for this difierence was stated by the butcher to be due to the inference that

the grain-fed lambs would dress higher than those that had not received any grain. At
the conclusion of the trial the lambs were killed and their dress weights obtained, and it

was invariably found that the facts supported this inference although in some instances

the differences were very slight.

We also found that the lambs fed grain since birth throughout wer6 heavier than

those that had not received grain until the fattening began. Samples of the fleeces of

the sheep in the difierent lots were washed in hot water, and it was found that the

increased weight of the fleece of the grain-fed lambs was almost wholly due to the greater

amount of grease or yolk that was in their fleeces. The grain feeding seemed to help

the growth of the fibre, although this was not very marked in some of the trials. Con-

sidering all things it seems clearly evident that it is bast to feed grain to lambs that are

being prepared for the market continuously from birth.

Geain-Fed Lambs Before Weaning.

Having decided that it is best to feed lambs grain before and after weaning, the next

important point to determine is what grain will give the best satisfaction for feeding

lambs before weaning. We have made definite experiments with cornmeal, oats and

bran for this purpose. There were three lots of lambs with six in each of them, which

were fed these grain foods as their ration on pasture. All of the lots received the same
management and were treated similarly in every respect. The following table shows the

most important results obtained from feeding these foods :

Six lambs fed.

Weight at the beginning June 3rd
Weight at ending Jiily 29ch .

Total gain in eight weeks
Average weekly gain p>er head . . .

.

Total grain eaten
( Oats 20c per bu . . .

.

Cost of grain < Corn 30c. per bu
( Bran §13 per ton

Cost of 100 lbs. gain
Amount of grain per lb. gain
Total loss of ewes

Lot I.

Commeal.

lbs.

289.5
452.5

163.

3.4

251.

§1.25

.76

1.5

47.5

Lot II.

Oats.

lbs.

288.5

455.5

167.

3.4

270.5

$1.62

.97

L6
41.5

Lot in.

Bran.

lbs.

299.

437.

138.

2.8
313.

$1.87

SI. 35
2.2

46.

It will be seen from this that the cornmeal gave the most profit, and next to this

the oats and last the bran. As soon as these same lambs were weaned they were kept

upon the same foods. They had the same pasture which consisted mostly of clover

aftermath for the time, but during the greater part of the experiment they had inferior

blue grass pasture. Each night the lambs were brought to the sheds, divided into the

respective lots and received the different rations.

The results from this trial show that cornmeal is superior as a fattening ration to

either oats or bran. The position of the two foods in this trial is different from what ife

was in the experiment that was made with lambs before they were weaned. If a general

summary is made of the results from the two periods extending over sixteen weeks' feeding it

will be seen that the cornmeal will be superior as a fattening ration to either oats or

bran for feeding lambs before and after weaning. The oats rank next to the corn con-

sidering the data obtained from the two periods, while the bran proves inferior to either

of the other two rations
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Weipht beginning June 29
Weight at ending Septf-mber 23....
Total gain in eight weeks
Average weekly gain per head
Total grain eaten

j
Oats 20c. per bus . .

.

Cost of grain ^ Corn 80c per bus .

.

( Bran §13 per ton
Cost of 100 lb«. gain
Average amount of grain per lb. gain

Lo I.

Six lambs
fed cornmeal.

452.5
539.

86.5
1.8

•'"J"

$1.71

81.97
3.9

Lot II.

Six lambs
fed oats.

455.5
499.

43.4

.9

337.

§2.02

§4 64
7.7

Lot III.

Six lambs
fed bran.

437.

488.

51.

1.10

301.

$1.80

S3.52
5.9

Ration for Fattening Lambs.

There are so many points to determine in regard to the dilierent ration for fattening

lambs that it is somewhat of a task to arrange the experimental data in a clear way so

that the comparative value of the rations may be self-evident. I know of no better way
than to consider only the money value of the different rations. Even this can only be
determined in a general way. It is certain that the feeder of sheep for market follows

this industry for the profit that there is in it, and the point that concerns him is, how
much are the different grains and fodders worth for fattening sheep. He grows certain

grains, selling in the market at a stipulated price, and he wishes to learn if he can
dispose of his grain and fodder to more advantage by selling them or feeding them to

wether lambs, or shall he sell what he has produced and buy others. Some say that

the farmer should be satisfied with the manure which he obtains from feeding stock for

his labor, if the cost of producing the food is also offset. Those who have made a study

of feeding sheep have secured both fertility for their farms and profits for themselves,

and there is no reason why others need be satisfied with less.

To make it possible to show the profits returned by feeding any ration, and also to

put all the rations on a uniform basis for comparison, the following scale of prices will

be used in estimating the cost of all the rations which follow. These are as near aver-

age prices as it is possible to estimate in a general way.

Hay. § 8 00 per ton, .4 cents per pound.
Corn fodder 4 00 per ton, . 2 cents per pound.
Roots .... 2 00 per ton, . 1 cent per pMDund.

Ensilage 2 00 per ton, . 1 cent per pound.
Corn 40 per bushel (56 pounds), . 7 cents per pound.
Bran 13 00 per ton. . 6 cents per pound.
Oats 30 per bushel (32 pounds), . 8 cents per pound.
Oilmeal 25 00 per ton, 1.2 cent per pound.
Wheat 58 cents per bushel (60 pounds), .8 cents per pound.
Peas 60 cents per bushel (60 pounds), .1 cent per pound.
Barley 45 cents jjer bushel (48 pounds), .9 cents per pound.
Cottonseed meal . 28 00 per ton, 1.4 cent per pound.

In estimating a profit from feeding a ration, the wether lambs will be charged with

their co.st price at three ceats per pound, and the food they ate at th*' foregoing prices,

and they will be credited with their value when followed at four cents per pound. The
difference between these amounts will be accepted as the amount of profit produced.

While this may not be entirely satisfactory, yet it will come the nearest to meeting the

enquiries of the practical feeder. It is not wholly satisfactory as a method of comparing
rations, as the shee|i fed by different experiments must have varied somewhat, and it is

not completely reliable in presenting the profits, as there are many other minor matters

that are to be considered that vary much with local conditions.

SoccuLENT Food foe Fattening Lambs.

The value of roots in a ration was tested at the Michigan Experiment Station (bul-

letin 113). Corn and hay were fed against corn, roots and hay. Ten, weighing 824

pounds, ate during the period of fifteen weeks 1,579 pounds corn, 1,097 pounds hay, and

they gained a total of 328 pounds, or a weekly gain of 2.18 pounds per head. The ten
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lambs receiving the corn, roots and hay weighed 817 pounds, and they ate 1 612 pounds
corn, 984 pounds of hay, 2,720 pounds roots, and they gained 397 pounds, o'r a weekly
gain of 2.(34 pounds.

The lambs receiving the dry ration in these herds, according to the method of valua-

tion before outlined, returned a profit of fitty-nine cents per head, and those receiving the
succulent ration sixty-two cents per head.

In other tests at the same station, corn and oilmeal were fed with hay against the
same kind of grain and hay with roots. The ten lambs receiving the ration weighed 829
pounds, and in the fifteen weeks they ate 347 pounds oilmeal, 1,388 pounds corn and
1,152 pounds hay, and they gained 357 pounds, or a weekly average per head of 2.33

pounds. The ten lambs that received the succulent ration weighed 842 pounds, and they
ate 342 pounds oilmeal, 1,373 pounds corn, 970 pounds hay and 2,G75 p-Minds of roots,

and they gained a total of 392 pounds, or an average weekly gain of 2.61 pounds per
head.

The profit returned from feeding the dry ration was forty-one cents per head and
hat from the succulent ration was thirty-eight cents per head.

At our station a ration of oats, corn and oilmeal with hay was fed against a similar

ration containing roots. The four lambs fed the dry ration weighed 367 5 pounds, and
during the eleven weeks they ate 49.9 pounds oilmeal, 124 8 pounds corn, 392 6 pounds
oats and 577 pounds hay, and they gained 116.5 pounds, or a weekly average of 264
pounds per head. Those f(d the succulent ration weighed 369 pounds, and they ate

forty-five pounds oilmeal, 109.5 pounds corn, 340 5 pounds oats, 612 pounds hay and 225
pounds roots, and they gained 109 pounds, or a weekly gain per head of 2.48 pounds.

The wether lambs fed the dry ration returned a profit of thirty cents per head, and
those fed the root ration gave a profit of thirty-four cents per head.

These results do not show a decided diflference in favor of either ration, but in feed-

ing large numbers the advantage appears more decidedly in the decreased lisk of deaths
due to digestive disarrangements.

Roots or Silage.

Roots and silage have been compared for fattpning wether lambs without any
marked diflTerence in their value becoming apparent. At the Michigan Experiment Sta-

tion (Bulletin 107) twenty lambs weighing 1,462 pounds were fed fifteen weeks 1,172
pounds oats, 1,172 pounds bran, 13,413 pounds loots, and 2,439 pounds hay, and
they gained 589 pounds, or a weekly aveiage gain of 1.7 pounds per head. The twenty
weighing 1,490 pounds that received the silage ate 1,172 pounds bran, 1,172 oat--, 8,108
pounds silage, and 1,974 pounds hay, and they gained 586 pounds, or a weekly goin of

1.7 pounds per head.

Those receiving the silage ration, according [to the method of calculation adopted,
returned s. profit of twenty-nine cents per head, and those on the ration of roots just
about paid for the food they consumed at market prices.

In a similar trial at our station four lambs weighing 367.5 pounds in eleven weeks
ate 225 pounds roots, 612 pounds hay, for1y-6ve pounds oilmeal, 109.5 pounds corn and
340 5 pounds oats, and they gained 109.5 pounds, or a weekly gain of 2.48 pounds per
head weekly. The four lambs receivirg the fcilage ration weighed 369 pounds, and they
8te 223 pounds silage, 509.5 pounds hay, 43.4 pounds oilmeal, 108.9 pounds corn and
334 pounds oats, and they gained 102.5 pounds, or a weekly gain per head of^2.32
pounds.

The feeding of the two preceding rations gave a profit of thirty-four cents per head
from the root ration and forty cents per head from that containing the silage.

These trials show us material difi'erences in the feeding value of these succulent

foods ; if there is any, the rate of sain is in favor of the rcots, and the cost of gsdn favor-

able to silage.
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Corn.

fj-'- This assuredly is the most fattening farm grain that may be fed to sheep. Im
relying on it alone, however, there is much difficulty in maintaining the appetites of the

sheep and in preventing disorders and deaths. Corn, roots and hay were fed in a ration

at the Michigan Experiment Station (Bulletin 107) against other lots of different rations,

and the corn ration gave a weekly gain per head of 2.6 pounds, which was only equalled

"by a mixture of corn and oats. Of the corn ration ten wethers, weighing 830 pounds,

ate in fifteen weeks 1,757 pounds corn, 1,190 pounds roots and 1,670 pounds hay, and
they gained 443 pounds, or an average weekly gain per head of 2.6 pounds. In another

trial at the same station ten lambs, weighing 817 pounds, ate in fifteen weeks 1,612
pounds corn, 964 pounds hay and 2,720 pounds of roots, and they gained 397 pounds,

or an average weekly gain per head of 2 64 pounds. In the first trial charging and
crediting the iambs at the rate formerly submitted, the profit was fifty-eight cents per

head, and in the second trial the profit returned was sixty-two cents per head.

Com silage and corn fodder were fed in two trials at this station. In the first

(Report VII. page 16) three wether lambs, weighing 261 pounds, consumed in eighty-

six days 377 pounds corn, 290 pounds corn silage and 150 pounds corn fodder and
twenty- two pounds potatoes, and they gained ninety-eight pounds, or an average weekly
gain of 2.6 pounds per head. In another trial (Report VIII.) six wether lambs, weigh-

ing 495.6 pounds, ate in twelve weeks 703 pounds shelled corn, 409.7 pounds corn silage,

and 655.5 pounds corn fodder, and gained 181 pounds, or an average weekly gain of 2.5

pounds per head. The ration fed in the first trial returned a profit of SI.04 per

head, and that of the second trial ninety-two cents per head. These are the most profit-

.able gains that have been attained at our station.

Corn and hay were fed for fifteen weeks in the trials conducted at the Michigan
Experiment Station. The ten weather lambs weighed 824 pounds, and in fifteen weeks
they ate 1,579 pounds corn and 1,095 pounds hay, and gained a total of 328 pounds, or

a weekly gain per head of 2.18. At our station five wether lambs, weighing 431^
pounds, ate in eight weeks 427.75 pounds corn and 288.5 pounds hay, and they gained

104^- pounds, or a weekly gain of 2.61 pounds per head. In the trial at the Michigan
Station the wethers returned a profit of fifty-nine cents per head. Using the scale of

prices before decided upon, and in the trial at our station eighty-seven cents per head
profit was received. Cracked corn and hay were fed at the Minnesota Experiment Sta-

tion (Bulletin thirty-one) to ten wether lambs, weighing 710 pounds, and in twelve

weeks they ate 1,103 pounds grain and 849 pounds hay, and gained 211 pounds, or an
average weekly gain per head of 1.75 pounds. This ration returned a profit of forty-

four cents per head.

Oats.

In beginning to fatten wether lambs, it is safe to begin the grain feeding with

oats. The lambs like them and they will begin to eat them at once. Fed alone, how-
ever, they do not produce as great a gain as corn, hence, as the fattening proceeds, the

quantity should be gradually decreased. At the Ontario Experiment Station (Report

1884, p. 189) four weather lambs, weighing 416 pounds, were led in fifteen weeks a total

of 735 pounds oats, 1,092 pounds hay and 546 pounds roots, and they gained 156
pounds, or a weekly gain of 2.6 pounds per head. At the Michigan Experiment Station

(Bulletin 107) ten lambs, weighing 834 pounds, were fed in seventeen weeks 1,963

pounds oats, 1,160 pounds roots and 1,687 pounds hay, and they gained 379 pounds, or a

weekly average per head of 2.12 pounds. Charging the food in the ration at market
prices, and crediting them with the advance due to the increase, there is no profit in

either of these rations.

Peas.

The best satisfaction will be obtained from feeding peas when they are split or

crushed and fed with other foods. At the Ontario Experiment Station (Report 1884)

four wether lambs, weighing 493 pounds, were fed in fifteen weeks, 628 pounds peas,

1,050 pounds hay, and 460 pounds roots, and they had gained 105 pounds, or an average
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weekly gain of 1.75 per head. Charging the peas at sixty cents per bushel, and th« other

foods at current prices, and crediting the sheep with the value of the increase, 4.5 cents

per head was lost by feeding this ration.

Barley.

This grain has been experimented with for fattening sheep most extensively at the

Rotharastead Experiment Station. In one trial (R.A.S Journal, Vol. 10, 1849, page

296) five wether lambs, weighing 602 pounds, ate in eighteen weeks 630 pounds barley

and 1,879 pounds clover chaff, and on this ration the sheep increased 139 pounds, or an
average weekly increase of 1.54 pounds per head.

At the Minnesota Experiment Station (bulletin thirty-one) barley was fed to ten

wethers weighing 733 pounds, and in twelve weeks they ate 1,268 pounds barley and 630
pounds hay, and they increased 199 pounds, or 1.65 per head weekly. Not knowing the
market value of clover hay chaff, the Rothamstead results will be overlooked in estimat-

ing the profits of the ration that was fed there. In the instance of the trial at Minnesota
Station, charging the barley at forty five cents per bushel of forty-eight p'unds, and the
other foods and the lambs at market prices the lambs paid a profit of thirteen cents per
head.

Ground barley has given slightly better returns. Four wether lambs, weighing 686
pounds, were fed at the Rothamstead station (R A.S. Journal, Vol. 10, 1849, page 329)
280 pounds ground barley and 3,867 pounds mangels in ten weeks, and they gained
eighty-one pounds, or a weekly increase of two p mnds per head. In another trial at the
same station (R. A.. S. Journal, Vol. 23, 1862, page 91), ground barley was fed with
meadow hay chaff to five wethers weighing 589 pounds, and in thirty-two weeks they ate

1,120 pounds barley and 2,899 pounds meadow hay and straw chaff, and they gained 164
pounds, or a weekly increase of one pound per head. Being unaware of the market
price of meadow hay and straw chaff this trial will be omitted. In the first trial with
ground barley and mangels, the wethers receiving them yielded a profit of forty -three

cents per head.

Crushed or grittled barley was fed in the same experiment mentioned in discussing

crushed oats, whole wheat, and the mixtures of oats and barley, and wheat and barley.

It is stated (R.A.S. Journal, Vol. 24, 1888, page 476) that the eight wethers weighing

959J pounds, were fed, in 112 days, 658 pounds grittled barley, 2,240 pounds Swedes and
224 pounds hay chaff, and they gained 365| pounds, or an average weekly gain of 2.8 pounds
per head. Charging the barley at forty-five cents per bushel, and the other foods at

market prices the increased value of the sheep shows a profit of $1.89 per head from
feeding this ration.

Grain Mixture for Fattening Lambs.

There is abundant evidence indicating that the merit of a grain mixture as a part

of the ration lies in the fact that the sheep like it better than the unmixed grains, eat

more of it, and, as a result, gain more. The fact that they eat more seems to be the
chief element in making the profit less than in the feeding of some of the foods unmixed.

Peas and Corn. This mixture was tried in an experiment in feeding whole corn,

corn and oats, and corn, peas and oats, to wo.ther lambs. The corn gave the poorest

results of all, as far as cost of gain is concerned. The standing of the rations to the rate

of gain was as follows : Corn and hay, 2.6 pounds per head weekly ; oats and corn and
hay, 2.7 per head weekly ; corn and peas and hay, 3.15 per head ; and the oats, corn,

peas and hay, 3.01 per head. The cost of 100 pounds gain was, corn, $3.99 ; corn and
oats, $4.46 ; corn and peas, $4.20 ; and the corn, peas and oats, $4.46. The five wethers
that received the mixture of corn and peas weighed 428 pounds at the beginning of the
experiment, and ate, in eight weeks, 251.9 pounds peas, 251.9 pounds corn, 256 pounds
hay, and they gained 126 pounds, or an average weekly gain of 3.1. The peas might b«
called split aad the corn was fed whole. The wethers fed on this ration returned a
profit of eighty cents per head.
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Oats and Corn. This mixture is likely used more frequently than any other in the
vest. In the trials at the Michigan Experiment Station (Bulletin 107), the ten lambs re-

ceiving corn and oats with roots and hay were only equalled in weekly gain by those fed

corn alone. Ihis mixture surpassed hran alone, corn and bran mixed, oats and bran, and
another of corn, oats and bran in weekly gain and in cost of gain. The ten wether lamb»
fed cats and corn weighed 842 pounds at the beginning of the experiment, and in seventeen
weeks they ate 967.5 pounds oats, 967.5 pounds corn, 1,190 pounds roots, and 1,171 pounda
hay, and they gained 436 pounds, or an average weekly gain of 2.6 pounds per head. At
our station it hag been our custom in fattening lambs in the series of trials that have been
made in feeding lambs grain continuously fiom birih, to feed oats at first during the fatten-

ing then add corn and lirally, if the lambs appear to need it, to add some oilmeal. In one
of the trials corn and rats were fed alone throughout the fattening, with hay in addition.

Fifteen lambs were fed this ration for twelve weeks. At the beginning of the experi-

ment the fifteen wf ighed 1,334 pounds, and in twelve weeks they ate 1,523.5 pounds corn,,

1,073 pounds cats, 1,320 pcunds hay, and they gained 529.5 pounds, or an average weekly
gain per head of 2.9 pounds. The profit on the lambs fed on this ration at the Michigan
Experimental Station would amount to fifty-four cents, per head, while that from those
fed in cur trials would be sixty-seven cents, according to the method of estimation that
has been used in the previous instances. These figures indicate that both in direct profit

and rate of gain the oats and corn mixture gives results superior to most other mixtures,
while observation of the conduct of the wethers when being fed this ration justifies the
assertion that it is an excej^tionally wholesome food for sheep.

Feas, Oats and Corn. In the trial conducted at our station that was before referred

to in commenting on the value of peas and oats, one lot of five wethers was fed a grain mix-
ture of peas, cats acd corn with hay. The five welhers weighed at the beginning of the ex-

periment 431 pound?, and in eight weeks they ate 164.5 pounds oats, 164.5 pounds corn,

164 5 pounds peas, 300 pounds hay, and gained 120| pounds, or an average weekly gain

of three pcunes per bead. The prctit letunied by each lamb fed this ration was seventy-

six cents per head, which is slightly below that made by the lots receiving corn and peas

as their grain ration, and also lesss than the amount yielded by those receiving whole
corn.'

Bran and Corn. , ThI.s mixture was tried at the Michigan Experiment Station in a

feeding experiment including also brsn and cats, and bran oats and corn as the dis-

tinguishing parts of the ration. The ten wether lambs fed corn and bran gained 3.57

pounds in the seventeen weeks, or 2.10 pounds per head weekly. The ten receiving oats

and bran gained 541 or 2.11 pcundf? per head weekly, and those leceiving a mixture of

these foods fiv:iv<6. 581 pounds or 2.3 pounds per head weekly. The ten wether lambs
•weighing 8G6 pounds that received the corn and brai. ate 986.5 pounds bran, 1,1 90 pounds
roots, 1,6&8 pov.Tic:s hay, and gained 358 pounds. The profit made by each wether
receiving this ration was twenty one cents per head.

Oats and Bran. Thi.^. mixture was also tried in the, experiment described in the

previous paragraph. The fifteen wether lambs weighed 1,258 pounds when the experi-

ment slarled and ir seventeen weeks they ate 1,467.5 pounds oats, 1,467.5 pounds bran
and 2,580 pounds hay and gorned 541 pounds. Using the prices that have been before

adoped in ertimatirs; the profit in fattening lambs there was a profit of ten cents per

head from feeding this rution.

Bran, Oats and Corn. The results from feeding this mixture are also reported

(Bulletin 113; by the Michigan Experiment Station. The trial was made at the same
time as these with rats and bran and with bran and corn. The 'fifteen wether lambs

receiving this ration we-ghed 1,250 pounds and in seventeen weeks they ate 984 3 pounds

bran, 1,785 pounds roots, and 2,481 pounds hay and gained 581 pounds. The profit

returned by each lamb rtceivirg this mixture of grains was twenty-two cents per head.

It will be teen from these tris-s fhut the best returns in profit resulted from feeding the

corn and bran mixture ar.d tho ocri-, cats and bran ration for both of these surpassed the.

oats and bran.
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Corn and Oilmeal. In the trials at the Michigan Experiment Station (bulletin 113)

corn and oilmeal gave high results. Ten wether lambs weighing 829 pounds ate in

fifteen wepks 347 pounds oilmeal, 1,388 pounds corn, and 1,152 pounds hxy, and they

gained 357 pounds or an average weekly gain of 2 38 pounds per head. A profit of

forty-one cents per head resulted from feeding this ration.

Cracked corn and oilmeal were fed in a ration at the Minnesota Experiment Station

(Bulletin 31). Ten lambs, weighing 722 pounds, ate in twelve weeks 1,427 pounds oil-

meal, 1,284.3 pounds cracked corn and 634 pounds hay, and they gained 289 pounds, or

an average weekly gain of 2 4 pounds per head. The profit from feeding this grain

mixture with hay was fifty-eight cents per head.

Barley and Oilmeal. This mixture was fed in the same experiment as the preceding

at the Minnesota Experiment Station (bulletin 31). The ten wether lambs, weighing

757 pounds, ate in twelve weeks 159.1 pounds oilmeal, 1,431.9 pounds barley and 603

pounds hay, and gained 274 pounds, or an average weekly gain of 2.2 pounds per head.

Each lamb, according to the prices submitted, returned a profit of thirty-seven cents,

which is not so great as that resulting from the ration containing wheat and oilmeal.

BarUy and Oats. In the sheep feeding trials at Woburn (R.A.S. Journal, Vol. 24,

1888, p 476) oats and barley mixed equally by weight, returned a weekly increase of

three pounds per head ; the oats alone 2.9 pounds, barley alone 2.8 pounds, and the oats

and wheat 2 6 pounds per head weekly. Wheat alone did the best of all the grains fed,

it giving a weekly increase of 3 6 pounds per head. The eight wether lambs receiving

oats and barley wnighed 949 75 piuads, and they ate in 122 diys 329 poands oits, 329

pounds barley, 224 pounds hay chaff and 17,561 pounds Swedes, and they gained 384J
pounds. The profit, from each lamb was about eighty-five cents per head.

Corn, Oats and Oilmeal. The results that have been submitted from the feeding of

different rations will go f>ir towards jascifying the practice we have followed in fittening

wethfr lambs when they were not required to be on different rations. In the thir i

period, called fattening, in our grain-feeding trials with lambs that had not been fed grain

before weaning, and those that had, have usually fattenei on a grain mixture of this kind.

They would be started on the oats and fed lightly for two or three weeks; then the corn

would be introduced, and for seven or eight weeks the grain portion of the ration would
te corn and Oits. During the last two or three weeks oilmeal wjuld be aide! to the

ration, and on this mixture the wethers would be finished. Though this mixture h^snot
been fed in a trial against other grains, yet it will not be amiss to submit the gains that

our wethers have mad*^ on it. In the first trial with this ration eight wether lambs
weighing 162.4 pounds ate in fourteen weeks 540 pounds oits, 270.4 pounds corn, 270 4

pounds oilmeal, 1,449 pounds corn fed ler, 713 6 pounJs roots, and they gained 323.2
pounds, or an average weekly gain of 2 88 pounds. In a second trial t'^n wether lambs
weighing 921 pounds ate 1,171 pounds oats, 412 pounds corn, 388 pounds oilmeal, 973
pounds roots, 431 pounds corn f )dder, and l,0U2 pounds hay, and they gained 407 [)0un"is,

or an average weekly gain of 2.9 pounds. In another trial fifteen lambs weighing 1,261.5
pounds ate in fourteen weeks 1,365 oats, 1,111 pounds corn, 525 pounds oilmeal and
6,583.5 pounds hay, and gained 625.5 pounds, an averige weekly gain per heal of 2 97
pounds. The profit per head was ninety-three cents in the fiist trial, and in the second
it was thirty cents per head, and in the last there was a profit of twenty-five cents per
head.

It should be stated in conclusion that all of the results that are here given as to the
profit pi-r head from feeding the sheep these different ratioos are very conservative. la
the first place, it would be fairer to allow more than one cent as the diff jranoe b-*tweea
the buying price and the selling price. In addition tfie charges that are made f)r the
food included in the ration are fully twic^ as much as they w>uld bring in the m irket at

this time. The results, however, will ati[)rd a means ot" couovrism to determine the dif-

ference in the profit from feeding ditf-srent rati )ns, but it should be reraimbered that
these experiments have in many cases been made with lambs of different qiility and dif-

ferent breeding. They indicate, however, that fittening sheep aff)rds a certain and a
near market for the many products that the farmer raises on his farm.
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Mr. Rennie : In feeding lambs for Easter we made a mixture of pulped roots, cut

clover, bran, crushed oats, and a little flaxseed meal. This mixture was put in a trough

for the lambs, in addition to the milk, and with this they grew rapidly so that lambs 3|-,

months old averaged seventy-five pounds each ; most of them were Dorset horn, and twin,

lambs. One Leicester ewe, a single lamb, weighed nearly one hundred pounds. When,
the ewes are being bred in the fall I consider it important to give them nitrogenous food,

such as clover, rape, mixture of oats and bran, and with that treatment we have excellent

results. This spring one ewe had four lambs (a Ootswold) and raised three of them.

The rams received the same extra care and feeding that was given the ewes, and were
given a little flaxseed.

Q. Were the lambs any particular breed 1

Mr. Rennie : There were six Dorset horn ewes with twelve lambs, and then there^

was one Leicester, and one Oxford.

Col. BuRTCH : What is your experience with lucerne 1

Mr. Rennie : A number of sheep and lambs died during the spring of 1894, and
when opened were found to contain a hard ball of what was supposed to be wool in the

stomach ; but in taking it to Prof. Panton and having it analysed it was found to be some
fibre—mostly fibre—and in taking some of the lucerne hay that the sheep had been feeding^

on, he found on examination the fibre to be much the same in the lucerne stalk as in

those balls. Lucerne hay when cut too ripe and dry is a dangerous food. If cut

green before coming into bloom, I do not presume there would be any danger in feeding

the hay, or from pasturing on green lucerne. We plowed up all the lucerne on farm and
sowed instead the common red clover, alsike and timothy.

Rev. W. F. Clark considered that this mixture was superior to lucerne clover for

feeding purposes.

Q I would like to ask Mr. Craig what he thinks about Dorset Horn as an anti-dog.

sheep ?

Mr. Craig : I do not believe there is any sheep of that kind, I wish we could get

some in this country.

Mr. Rennie : Last fall dogs got among our sheep one night and were making a great

noise. When the men got to the place a Leicester was fiahting the four hounds. She
died afterward?, they did not kill her but she was so excited fighting the hounds that the-

shock was too much for her. So that is the best anti-dog sheep we have.

BEEF RINGS.

By W. S. Frasee, Bradford, Ont.

Beef ring is a term applied to the union of a number of fa^-mers for the purpose of

supplying themselves with irn-h meat during the summer months. It is done by killing:'

an animal each week, und dividing it equally among the members in a way that each one
receives a boiling piece, a roast, and piece of steak each week. The modus operandi is

as follows :

In the winter reason a meeting is held at which tickets are drawn, to decide the

order in which the members are to furnish the animals. Members may exchange tickets

after drawing if they find it to be mutually advantageous.

A person is appnintfd to do the buchering. It is not necessary that he be a pro-

fessitnal, but one that has taste to do his work in a tidy manner. A secretary is also

appointed. The lime for commercing eperations is decided at the meeting as also is the

price to be paid for butchering which is usually .^2 00 per head.
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Duties of Butcher. He provides a suitable place for killing, furnished with a hook
for each member, on which each man's share is to be hung.

He kills the animal in the evening and cuts it up in the morning, weighs each share,

hangs it upon its respective hook before six o'clock, and gives hide, head, heart, and fat to

owner of animal.

He keeps an accurate account of the weight of each animal, of the quantity that

each one receives per week, and in case of an animal being of inferior quality, he shall

consult with the Secretary and decide upon the value of the beef per pound, prices varying

from four and a half to six cents per pound.

He changes each week the order in which the cuts are distributed, e.g. the cut

No. 1 receives this week No. 2 receives next week, and No. 1 takes the place of No. 16.

He renders to Secretary an account at the end of season, of weight of each animal

and of weight of meat received by each member, as shown by the following table :

2. Front shank
rump. No. 2

3. Neck and rump,
No. 1
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This timetable represents the way in which the beef is to be divided and weighed

out to each person. The diagram represents A's beef being slaughtered and weighed

out to the men composing the ling. No. 1 cut goes to No. 1 man the first week ; to No.

2 man the second week, and to No. 3 raau the third week, etc. This is done by moving
the long list of cuts (at the left edge of time-table) down one space for every beef that

is slaughtered, which changes the cut for each man. Thi3 slip is let down week after

week until No. 2 comes opposite No. 1 man, then No. 1 cut is placed opposite No. 1 man
again, as all the cuts in one half of the beef is contained in the first eight numbers, and
the other half of the beef has the same cuts in it.

A's beef weighs 441, pounds which he is credited with. The numbers below each

man's name is what he puts in, and the numbers opposite each man's name is what he

takes out.

Duties of Secretary. He furnishes tickets with numbers on, which the members
draw from a box, to decide the order in which they are to sapply the animals.

He acts as valuator in case an animal is thought by the butcher to be below the

standard in quality.

At the close of the season, he takes from the butcher's account, the quantity received

ty each, and presents to each individual member a sta'iement of this and of the weight of

animal furnished and the pric3 p'^r pound of all. If A's animal weighed 400 pounds and
he, during the season, received 42.5 pounds, he must pay for the 25 pounds received at the

rate of 6 cents per pound, if all beef has been up to standard. If B furnish an animal that ia

decided to be worth only 5 cents per pound and all the others are up to the standard, he is

charged 6 cents for all meat rec-^ived except the cuts he received of his own animal

which will be charged to him at 5 centos and all the other members will be charge 1 at the

rate of 5 cents for B's beef. If a m-^mber receive le-is than the weight of the animal

furnished he shall be paid for the amount he is deficient at the rate at which his animal

was valued.

Duties of Members. They shall attend meetings, draw their numbers, select butcher

and secretary, and decide upon the time when they commence operations.

Each one shall furnish a young well fatted animal that will dress from 400 to 450

pound.'^, have it ready when his turn comes, and bring his animal to slaughter house 24
iiouis belore time to kill.

They shall come for their shares of meat the morning after it is killed.

After the season is over they shiU atteid a ra'^ebiag at which they will pay or be

fpaid—as the case may be—the amount of the difference between their receipts and the

weight of their beet.

The above is the way in which beef-rings have been operated in the township of

West G^illimbury, Simcoe Or, for a number of years. It is simple, easily worked, and

gives good sttisfaction. Sixteen is the most suitable number of memoers for a ring-

killing every week. S ime coitinae foca t-srm aad a half making twenty-four weeks, for

the last ei^ht weeks the members pair up and farnish an animal between two. A ring

may be operated with only eight mdmbars, by killia^ every two weeks.

Advantages.

Farmers have fresh meat at first cost.

Fresh beef in the summer is more healthful than salt pork, thereby saving much
suffering and perhaps doccor bills as well.

Farmers' wives who hive fresh meat at their comoi'ind have less labor and more
|)leasur6 in preparing meals than they otherwise would have.

408



59 Victoria. Sessional Papers (No. 18). A. 1896

Fig. 1. Represent? one-half of beef lyln^ on the t'tble reaiy for the saw. Before letting this half doiivTi

•divide it in the m'dlle by running a saw across at "a" between roasts 4 and -5, leaving two ribs on hind
narter. After laying.both quarters on the table divide fore-quarter at line " b."

O
03

2^^o. 9. Represents neck. Saw neck off leaving three jiints on it.

No. 1. Represents roast No. 1. Saw roast No. 1 off, leaving three joints on it.

No. 2. Represents roast No. 2. Saw roast No. 2 off, leaving three j )int4 on it.

No. 3. Represents roast No. 3. Saw roast No. 3 off, leaving t!iree j )int3 on it.

No. 4. Represents roast No. 4. Saw roa«t N >. 4 off, leaving f jur j )ints on it.

No. 11. Represents front shank. Saw front shank off above upper joint.
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No. 14. Represents second rib cut. Saw it off, leaving five ribs on it.

No. 13. Represents first rib cut. Saw it oflF, leaving four ribs on it.

No. 10. Represents brisket.

No. 12. Represents shoulder, which lies directly under brisket as represented in Fig. 1.

Then take the hind quarter and divide it at line " d."

No, 15. Represents flank. Cut flank off at line " c."

No. 5. Represents roast No. 5. Saw roast No. 5 off, with three joints on it.

Nos . 6, 7 and 8 . Represents sirloin, rump No . 2 and rump No . 1, respectively . Divide these three as
near to the same weight as possible.

No. 17. Represents steak. Cut steak into slices giving a slice to each person.

No. 16. Represents hind shank after steak is taken off.

After this half of the beef has been cut up it is divided between the first eight persons, as shown by"
time table, giving each peison a roast, a boil piece, and a slice of steak. Then the other half of beef is

taken down ind cut vip in the same manner.

R. 0. 'lYE (New Hamburg) : The Wilmot Beef Syndicate was formed in the spring

of 1895 with twenty members. Two of the members were appointed to buy the animals

which they did from the diover. The drover agreed to deliver one each week at the

slaughter house. No animal was to be over six years old and was to weigh about four

hundred pounds dressed meat, for which he was to receive $6 per hundred pounds dressed

weight. The butcher was a farmer and a member of the syndicate. He dressed the

animal and cut it into twenty portions so that every person would have a different part

every ten days. After the meat was weighed it was hung on hooks opposite each person's

name. The butcher also acted as secretary and treasurer of the syndicate and received

$1.50 for each beef killed ; he sold the hide and tallow which went to reduce the price of

the beef. The head, heart and liver were taken by the members in turn. The members
paid in some money monthly. They settled up in the fall and found that the meat had
cost them $5.70 per hundred pounds. They killed twenty-five animals during the summer,
and next season they expect to have a good many more members and will either get

larger animals or kill twice a week,

Elmer Lick, (Oshawa) : We manage our beef-ring somewhat differently to what
Mr, Fiaser speaks about. We have twenty in our ring. Six of these divide their por-

tions with six others, thus fourteen receive full portions and twelve receive one-half por-

tions. Those who can use twenty to twenty-five pounds per week do not divide their

portions. We have strict rules as to the quality of the animals killed. They are to be

under three years of age, a steer or heifer in good condition and sound health, weighing

dressed from three hundred and seventy-five to five hundred pounds, A committee of

three is appointed to whom the butcher refers if any animal is thought to be unsatisfac-

tory. "We sign the rules, and at that time draw lots to determine the order in which we
are to furnish the animals. After drawing lots, some may make changes which will be

mutually advantageous. No, 1 furnishes his animal the Tuesday evening before the first

"Wednesday in June, The animal is slaughtered on Wednesday evening and cut up ready

to take away on Ihursday morning. Ihe animal is to be brought Tuesday so that it may
be cool before being slaughtered. An animal is killed each Wednesday for twenty weeks.

Each person in the ring is to furnish two begs with a shir string at the top of each to

hang it up by. One is taken with the meat one week and the other left for the next

week's meat. We pay our butcher $2.25, He kills, cuts up, wei<;hs each part, and
keeps a strict account of weights, and he also markets the hides. The hide, head, tongue,

h(ait, etc., belong to the jer&on bringing the animal. The butcher cuts the beef into

twenty lots, each containing a roast, a boil and a steak. These are weighed out each time

and then placed on a table in rotation. After weighing each man's share it is placed in

one of the bags and hung on a nail. The bjtg should have the name of the owner marked
on it. Our meat is ready for us early in ihe morning. It is leady for cooking, all

bones being cut properly. At the end of the season we call a meeting to settle for the

balances. At thifc meeting each person, who has received more than he put in, pays for it

at a settled price (Jor two years cur price has been six cents per pound ; we have lowered

to five cents.) Those who have put in more than they have received, are paid at the

standard rate. We arrange ior next season's ring at the time of settlement, and appoint
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a president, secretary and managing committee, and also a committee to decide on the

quality of the animal. The managing committee are given power to arrange for killing

and other necessary arrangements. Our method of keeping the beef is to use steak and

roast first, meantime the boil is either put in brine and kept until Monday or placed in a

refrigerator. You should not judge the keeping qualities of fresh beef like this, by the

keeping qualities of the pieces you buy from a butcher, as the purchased meat has usually

been killed several days, and kept by aid of ice. The fresh meat will keep much easier

than a person would expect. It was very seldom that we had any to use on Wednesday.

One thing that requires care on the part of the butcher is that he should be exact in

rotating the lots of meat so that each person would receive all the parts of an animal.

Our people are pleased with the ring ; in fact, there are several others who would like to

join in and enjoy fiesh beef of good quality at cost price, but our ring is constantly full.

J. E. Randall, * (Newmarket) : The first step necessary is to obtain the names of

sixteen persons, who are willing to enter into such a contract. There should be sixteen

because the carcass can be more satisfactorily divided into that number of shares than

any other. They should then meet as early as possible, draw up a constitution and by-

laws, appoint their officers, and they will be ready for business when the time arrives,

provided every member will do his best to promote the welfare of the society. First, by
endeavoring to furnish a first class young animal, and, second, by bearing in mind that it

is a mutual arrangement, that there are but four shanks on a beef, and that you must ex-

pect that many, but cannot get more in the sixteen weeks. I would advise having all

heifers, because generally there is less proportion of bone, and they fatten better when
young, without so much growth ; they generally come better within the limits of weight.

1 enclose herewith a copy of our constitution and by-laws, which may, of course, be alter-

ed as desired. In our case the secretary-treasurer and butcher were the same person
;

there is a good deal ot keeping accounts, and it makes a lot of work for one person. The
standard pi ice t-hould be fixed as near the market price of good beef as possible. It is by
this price that the beef is scored and settlements made at the end of the season. Where
a whole share is not required in one family, it may be divided according to an arrange-

ment made between the parties themselves. We have run it successfully for twenty four

weeks in one season. After the term had expired some person or persons were appoint-

ed to purchase such cattle as were required. It was run for eight weeks, then each mem-
ber would receive one-half of a whole beef in that time, and each would pay in propor-

tion to the number of pounds of beef received.

CON'STITUTION.

I. This association shall be known as the Mutual Beef Association, and shall con
sist of sixteen menibers, whose object shall be to furnish each member with his quarter of fresh beef weekly
during the specified season.

II. The officers j-ball consist of a pres^ident, secretary and treasurer, whose duties shall be such as
nsna'ly pertains to such offices ; also a managing' con mittee cf three members, whose duties shall be to
provide a>uiiaV.]e plnce fi^r flauphtering. settle nil differences in regard to weight, and quality of animals
fu^ni^hcd, and the general o^eISlghtof the work ; and any vacancy occurring m any office shaU be filled by
a vote ot a njajinity of members present at a mtetiug appointed by the society as hereinafter provided.

III. The ofiBcers shall continue in ofiBce for the period of one year, unless otherwise detern.ined by a
majority of said society.

IV. The pret-ident and secretary shall be and are hereby empowered to convene all meetings coa-
riderf d necessary by them, and any special meeting at the request of any five members given in writing.

V. Seven members shall constitute a quorum for the transaction of business.

VI. All persons becoming members of this society shall subscribe to the articles of this constitution
and be governed therebj'.

VII The annual meetiner shall be held at a place and on a day agreed upon, for the purpose of clos-

irg lip the lu!-i) H-- of the current year, enrollment of members, election of officers, making arransternents
for s-ucceedinp yeaj's opeiaiii Uf, aiid tor the transaction of s-uih other businei-s as may be brought before
the meeting, notice < f whuh Uieetii g shall be given each mi mber by the secretary.

• This inf'jrmation has been supplied by Mr Randall, wh > is ^n associate of the /Agricultural College,
and wh has been secretary, treasurer and butcLer in connection with the betf-ring near ^Newmarket for
Bever.*! years.
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By-laws.

1. The society shall elect one of its members to the position of butcher (whose duties are hereinafter
defined), who may secure some suitable person to perform said duties.

2. E>ich member shall furnish one heifer or steer, the age of which shall not exceed two years, and
weighing about four hundred pounds, suitable for the purposes of the society during the season in his
proper turn, said season to consist of sixteen weeks, commencing and ending at such times as may be
detei mined at any regular meeting of the society.

3. The order in which each member shall furnish his animal, shall be decided by lot at the annual
meeting, ( r at a meeting held at least three months prior to the day of first kiiling.

4. Each member shall deliver his animal at the place of slaughter at or before nine o'clock on the day
appointed by the society for the slaughtering of each animal.

5. Each member furnishing an animal shall be entitled to and shall receive the rough tallow, head
and heart cf the same.

6. The butcher shall be the judge of the suitableness of all animals furnished and may reject any,
subject, however, to an appeal to the managing committee.

7. The butcher shall have authority, and it shall be his duty, in fixing the price per pound of each
animal delivered, to take into consideration the season of the year when such animal niay be furnished,
also the quality of said animal when dressed, according to a standard adipted by the society.

8. The butcher shall weigh each carcass when dressed, and keep an account of the same, giving pro-
per credit to the member furnishing said carcass. He shall also cut up and di^tiibute weekly to each
member of the society an equal portion of the same, as near as he can judge in the division, and keep a
strict account of the amount furnished each member per week, an'l at ttie end of each season set.lements
shall be made with the members of said society, in accordance with the accounts kept by the butcher.

9. The distribution the butcher is required to make in ace >rdance with the foregoing rules, shall be
accomplished by placing each member's portion on hooks uniier the.ir respective names, at the place of
slaugliter, or at such other place as may be agreed upon by the society.

10. The butcher shall market all hides and pay over to the treasurer the money obtained by him for
the same, and sh ill receive for his services the sum of two dollars per head for all animals slaughtered,
cut up and distributed by him.

11. The money obtained by the butcher for hides shall remain as a fund in the hands of the treasurer,
for the purpose ut defraying the necessary expenses of the society, and settling the differences of accounts
between members at the end of each season.

12 No member shall have the privilege of withdrawing from the society without the consent of a
maj rity nf said society, and in no case will a member be allowed to withdraw until his accounts are settled
with the society.

13. The ab'ive articles and regulations governing this association shall remain in full fierce and virtue
unless amended by a two-thirds vote, after a notice of such amendment has been regularly given.

REPORT OF COMMITTEE ON DAIRY EXPERIMENTS.

By Prof. H. H. Dean, Director op Oo-operative Experiments in Dairying.

Early in the spring a circular letter was sent to about one hundred leading cheese

and butter makers in the Province, together with proper blank forms for making returns

to the comniitree. Printed postal caids were sent to each maker, requesting a return of

the blank forms properly tilled in not later than November 15th. No respone was
made to thes^, except from a few saying that for various reasons they had been unabled
to conduct any experiments during 1895. Written pistal cards were sent a second time,

to a number of those who were thought to be the most likely to conduct the experiment.

The general reply was, that owing to the bad season and pressure of work, they had been
unabled to make experiments as requested. It would seem as if the work of 1895, so far

as dairying was concerned, was a failure, but it was not altogether such. Money and
labor sjient in advertising, printed blanks, etc, serves to get the dairy work of the Union
before the dairymen of ihn country, ai.d the small sum of money (.$15.38) which is spent,

Las done considerable g^od by reminding cheese and butter makers of the need of experi-

mental work in connection with their buniness. It also shows how little exact work is

done in our factories, when out of a whole season's Viusjness there was not sufficient

accurate data to fill in the blank forms sent out by the committee, and the experiments

were in direct line with every day work in the factori-^s. If this work is to be continued

succes-fuily it would seem to me advisable to make the following features a pait of the

system

:
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I. The Union should aim to secure the co-operative support of the Dairy and Cream-
ery Asscciaticn in the cooperative experiments of dairying

II. The Union might offer fome irducements to men who will conduct successful

expfrimects. This iuducfmeDt mijiht I e in the form of books on dairying, renet, cheese

colorirg, various dairy utensils. Fxperiments in agriculture, horticulture, etc., receive

these in the shape of grain, trees, plants, etc., and a small outlay in dairy regards would
stimulate makfrs to be mere accuiale ard observing, ard have them to send these obser-

vations to the Union where they could be tabulated and summarized for the benefit of

the dairy industry. I suggest ihf se featnrfs for consideration in the work of 1896, and
which is respectfully submitted on behalf of the committee.

THE EFFECT ON THE QUALITY AND QUANTITY OF CHEESE FROM THE
PERCENTAGE OF FAT IN THE WHOLE MILK.

A very able, interesting and valuable address was delivered by Prof. Shuttleworth
upon the above subject. As this addr#ss is embodied in the report of the Chemist, in a
previous y art of this volume, the reader will be enabled to obtain full information by au
examination of this report.

Q. If milk is paid by the fat basis for cheese purposes, our men inform us that the

expense to the factory would mean an addition of an extra man, one would not be able to

do the woik. "What would be the additional expense to pay on the line which you have
indicated "i What would be the necessary expense to the factory to pay by your system?

Prof. Shuttlkworth : In the fat batls he would require an extra man on one or two
days of each month. The additional expense in paying on the fat and casein basis is na
greater than by the fat basis alone.

Q. Draw oti ten pounds of skim milk and add ten pounds of water; the milk shows
just about the same quantity of fat, and it would be graded with the same amount of
casein, would it cof?

Prof. Shuttleworth : The milk from which has been drawn off ten pounds of skina

miJk, and to whith ten pounds of water have been added, would certainly contain about
the same quantity of fat ; but this milk would not produce as much cheese. The correct

cheese-producing power of such milk would not be estimated either by the pooling system
or fat basis, nor by the fat and casein basis.

Q. It must be perfectly clear in the case of paying by fat basis that replacing the
skim milk (containing the casein or curd) by water, lessens the amount of cheese that the
milk will yield

Prof. Shuttleworth : Yes.

Q. Is it your opinion that the quality of the milk for cheese making is more
correctly estimated by considering the casein as well as the fat contained in the milk 1

Prof. Shuttleworth : Yes. We find the casein can be calculated in any milk of a
known percentage of fat ; 2.3 is taken as the average per cent, of casin in milk below S
per cent, of fat ; 2.4 in milk of 3 per cent, and under 4 per cent, of fat ; 2.5 in milk of 4
per cent, and under 5 per cent, of fat ;'^2.6 in milk of 5 per cent, and under 6 per cent,

of fat.

Dr. Mills : It would appear from your investigation in milk at the College, and this

investigation has been very extensive, that the casein does not increase proportionately

with the fat. Dr. Van Slyke, who has done very useful work along this line has con-
cluded that the ratio between fat and casein in milk is fairly constant, and that the

casein varies as the fat varies. If that were so, the fat basis wouid be a correct basis of

distribution. Since casein does not vary as fat, the fat basis does not give a fair distribu-

tion ; it credits the richer milk with an unproportionately largo yield of cheese.
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Q. Practically speaking, if cheese makers get used to your plan, will it make more
extra work, that is, more than paying by the fat basis alone 1

Prof. Shuttleworth : Practically no more work. For example : In the fat and casein

basis, where milk tests 3.5 per cent., casein is 2.4, and this will be simply added tu the

fat reading, making 5.9 to be entered instead of 3.5.

Mr. Rogers : I would like to say a word that might be of some help to those that are

considering the matter of expense of testing milk in factories. One gentleman here said

that tbey raised objections in his factory and asked $100 a year extra for additional work.

By the use of potassium-bichromate, the tests need to be made only once a month,

which does not increase the cheesemaker's work very much. It would mean that he

would require an extra man one, or at most two days—the time during which these tests

are made.

Prof. Shuttleworth : What additional amount over wages received would you ask,

if required to make the tests in paying upon a fat, or fat and casein basis 1

Mr. Rogers : When I ran a factory I usually got labor for that particular day when
the test was going on ; it would usually be $3 or $4 a month extra.

Dr. Mills : The fat system is a much nearer approach to a fair method than any

other method we know of except the one proposed which considers casein as well as fat.

Prof. Shuttleworth: Yes. Theadditionof two to the fat reading give results practic-

ally the same as those obtained by the use of numbers, representing the corrpct per-

centages of casein where the variations in fat are very little ; but the addition of two to the

fat reading leads to a greater discrepancy where the percentages of fat in the different

lots of milk vary by one-half a per cent, and more.

00-OPERATIVE TESTING OF SMALL FRUITS.

By H. L. Hutt, B. S. A., Director of Oo-operative Experiments in Horticulturb.

The committee for horticulture experiments, has for the past two years been giving

its attention to the testing of some of the leading varieties of small fruits.

The work along this line seems to be attended with many difficulties, and on this

account we are not yet able to give the results of experiments, although we are glad to

be able to report progress. There is no difficuly in finding men who are willing to under-

take the work. Both last year and this year thsre were forty more applications for plants

than could be supplied. But there is a difficulty in obtaining reports from successfully

conducted experiments. There are various reasons for this, some of which are beyond our

control. In the first place, as we do not grow the plants they have to be sent out from

a nursery, and notwithstanding, all our efforts to have them sent out early, some of theoa

were sent out so late this year, that many of them failed to grow. This was the case with

the strawberries. The other fruits, however, were sent out earlier, and more encouraging

reports have been received with reference to these. The extreme drouths during the last

two seasons made them very unfavorable for setting out young plants. Quite »J
number of experimenters report failure on this account. Again, most of those who were suc-

cessful last year with their planting, are unable to report yields, this year, on account of
j

the late spring frosts, which destroyed nearly all the fruit. In a few cases yields are]

reported from last year's planting of strawberries and raspberries, but they are not

sufficient to form a basis for any conclusions as to the relative merits of the difierentJ

varieties under test.

The experiments undertaken in 1894 were variety tests of small fruits as follows :

Strawberries—Wilson, Bubach No. 5, Williams and Bederwood—twelve plants eacl

Raspberries—Marlboro', Cuthbert, Shaffer's Colossal and Golden Qaeea—six plants

of each.

Black Raspberries—Souhegan, Gregg, Palmer and Tyler—six plants of each.
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Currants—Fay's Prolific, Victoria, Raby Oastle and White Grape—three plants each.

Fifteen lots of plants for each of the four experiments were sent out ; sixty persona

were thus engaged in la>t year's experiments Of these sixty, forty-seven reported last

iall on the growth of the plants ; thirty seven reported again this fall, most of them
reporting that there had been little or no fruit on account of frosts.

This year the same line of experiments was followed, the work being extended by
adding to the list a trial of four varieties of gooseberries, viz : Houghton, Downing,
Whitesmith and Industry—three plants of each.

With the increased grant, we were able this year to send out twenty lots of plants

for each of the five experiments. This making one hundred persons engaged in this

year's experiments. Of these one hundred, only fifty-two have yet reported on the growth
4)f the plants this season. Their reports may be summed up as follows :

I. Strawberries.—11 reports, nearly all reporting failure to make plants live.

II. Red and yellow raspberries.—Seven reports, two report all plants living and
the rest report one or more plants dead.

III. Black raspberries.—Seven reports ; one reports all living, and the rest report,

one or more dead.

IV. Currants.—Ten reports ; four report all living and the rest report nearly all

living.

V. Gooseberries.—Seventeen reports ; thirteen report all plants living, and the other

four each report but one plant dead.

Although the results so far are not the most encouraging, still we believe the work
is a commendable one, and that progress is being made. Like hopeful fruit-growers, we
try to take reverses cheerfully, and look forward to better crops, and better reports next
year.

TREASURER'S REPORT.

Receipts.
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Committees on Expeeiments.

AgrictiUurc. C, A. Zavitz, B.S.A., (Director), Dr. Mills, Peof. Shuttleworth, P.O. Vannater..
and R. Uakcolrt, B.S.A.

Horticulture. H, L. Hctt, B.S.A. , (Director), E. Lick, and N. Montieth, B.S.A.

Apiculture. B. F. Holtkemann, (Director), R. M. HcsB.\^D, and E. G. Emigh,

Dairying. Peof. H. H. Dean, (Director), H. L. Beckett, B.S.A., and S. P. Bbown.

Eccncviic Botany and Entcmohgyt Peof. J, H. Panion, (Director), M. W. Dohekty, B.S.A., and
F, C. Hakeison, B.S.A.

Live Stock. G. E. Day, B.S.A., (Director), N. Monteith, B.S.A., W. W. Ballantyne, and R. B.
Cowan.

THE ANNUAL SUPPER.

FollowiDg the large attendance ard succfssiul noeetings of the Experimental Uniott

dnrirg the dey, the accual sujjer of (x-studtnts, students and collese officers in the

evfniig vas naturally the largest and naofc,t succes&lul gathering of the kind ever held

at the College.

At the clofce of the supper, President Mills opened the proceedings with the toast

of the Quten, which was honored with three cheers.

HOW CAN THE EX STUDENTS OF THE AGETCULTXtEAL COLLEGE
MAKE IBE BtfeT U.^E OF TBF lEtl?OKS LEAENED DURING

THEIR COLLEGE COURSE?

Dr. J as. Mills, President Agricultural College, Guelph, Ont.

L Do Tict fivid Ja%(U with uhat luii see arcund ymi. You may notice bad methods,

poor appliances, and the most stiikirg evidcrce of neglect and mismanagement—things

deseivirg tie ^eveiest censure ; Vrt jcu rriust held your tongue. Farmers will not take

advice ficm beardless boys, nor even from we)).- developed young men, if they are fresh

rom college.

2. Inijtrove ycur farm. Do much; sr<y little. Instead of finding fault and giving

advice, take ofl your coat and go to wcrh. Do something. Make an intelligent, per-

sistent eficrt to improve your tarm. There in gr^at locm for improvement on many
faiKS. Ihe soil is poorly culti\sted, weeds &re plentjfuj, fences are out of repair, and

things about the fsim buildings present an sppeeiarce of the miost discreditable neglect

—stones here, sticks there, a pile cf rails or boards yonder, and an old sleigh or a broken

implement somewhere else— all seeming to say that the owner is lazy or devoid of

taste. Untidy men ought to give up f&rmiiig. They are a disgrace to the beautiful

country in which we live; and, like the oiu Quaker, 1 am disposed to say that the man
•who allows wild mustard, wild oats, qrack glass, or other noxious weeds to take pos-

session of his farm, is working too much land, is lazy, or does not understand his

business.

Straighten and repair your fences; then keep them in order. Remove all piles of

stones from your fields
;
you can haul them away to the woods or somewhere else in

wintvr. Rest not, night or day, till your farm is clean—till you have all noxious

weeds thoroughly under your control and most of tho_.- c'O'-tvcyed. Tidy things up and

keep them tidy, around your house, in the yards, una ubou-.. ihe farm buildings; and
plant some trees (maple, elm, pine and spruce) to sheltei ard aaorn your home.
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3. Implements. Take good care of your implements and do not buy any more than
you really need. The annual waste under this head throughout the Province of Ontario
is enormous. Implements of various kinds—plows, harrows, waggons, etc., left out,

exposed to rain, frost and snow ! What a disgrace and what a loss to the owners ! Yet
many incur this disgrace and suffer the loss involved therein ; and such men, young
and old, often have a weakness for buying implements which they could do without,
getting them on credit and wearing them out before they are paid for. Do not be
guilty of such folly. Keep all your implements, waggons, sleighs and carriages under
cover. Keep them in good repair ; and let no one persuade you into buying what you
can do without till you have the money in hand to pay for it.

4. Attend closely to yoicr bimness. Hard work is the price of success in all honest
vocations, and in these days of low prices and intensely keen competition, the man who
frequents hotels or spends much time away from his farm, need not expect to succeed.

5. Be punctual. Punctuality is an important factor in all kinds of business ; and
it is to be regretted that farmers generally are looked upon as less prompt and punctual
than men in commercial and professional life. Lying is among the disgraceful vices.

Men everywhere resent the imputation of falsehood ; and yet a great deal of practical

lying is done in every-day life by persons, young and old, who thoughtlessly make pro-

mises which they neglect or forget to fulfil. Think before you make promises or enter
into engagements ; then keep your promises and fulfil your engagements to the letter.

6. Make tip your mind to he something more than a mere laborer. INIany farmers'
sons in this Province are not making a good use of their time. Far too large a propor-
tion of them are living very listless, useless lives, not well satisfied with their position,

but doing little or nothing to improve it, going through the dreary routine of their daily
life—eating, working, sleeping ; sleeping, eating, working—without any well-directed
effort to rise above the condition of mere laborers. Labor is honorable, and no one is

degraded thereby ; but human muscle alone counts for very little in these days of steam
and electricity—very little in the keen competition and amidst the unceasing progress
which we see in almost every line of human activity. If any of our ex-students have
been dreaming in Sleepy Hollow, we would urge them to wake up, open their eyes and
look around. Those who do so, will be surprised at the great changes which have taken
place since they fell asleep.

7. Observe, read and think. In every community the educated classes are the
ruling classes

;

For just experience tells, in every soil,

That those who think must govern those that toil.

Your education is very defective and you are doing nothing to improve it. • Begin to
read. Nearly all great men are great readers. It is not necessary to go to a high school
or a college to get an education. Some of the best educated men in the country are
self-educated—self-made men ; and you can acquire a good education if you will onlv
observe, read and thick. Read papers, magazines and good books. Read closely, read
thoughtfully, and think over what you read. It is wonderful what a man with even
one talent can do when he makes a good use of his time.

8. Take at least one agricultural paper. You need the information contained in
«uch a paper. It will be of much practical value to you—value in dollars and cents ;

and without it you cannot keep in touch with the leading agriculturists of the country.

9. Attend meetings in which matters pertaining to your own occvpation are dis-

cussed or illustrated, such as meetings of the Farmers' Institute, the Horse Breeders'
Association, the Cattle Breeders' Association, the Sheep and Swine Breeders' Associa-
tions, the Dairvmen's Association, the Creameries' Association, the Fruit Growers' Asso-
ciation, the Poultry Association and the Bee-Keepers' Association ; also the annual Fat
Stock Show, and one or two of the leading fairs—not all of these, but as many as you
can, and especially those which bear most directly upon your special line of work. But
-do not spend too much time at fall shows to the neglect of fall work.
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10. Take some part in the ajfair.-i of i/our township, county and Province, and of

the Dominion also. Be not a blind follower of any party. Do jour own thinking in

such matters ; and, if need be, sacrifice a little to put the best men into positions of trust

and responsibility and to keep professional demagogues fiom ruling the country.

11. Keep out of debt. Sensible people respect the young man who wears rusty,

threadbare clothes and drives in an old buegy or democrat till he gets the means to buy
something better. Such a young man has a chance of success, while the oae that borrow*
money to purchase cloths, carriages, implements, or anything else (unless in rare and
exceptional circumstances) is almost sure to become a hewer of wood and drawer of

water for some money-lender or loan society. Whatever you do, live within your means
and pay as j'ou go. Have nothing to do with mortgages or promissory notes. Get some
interest if you can, but do not pay any.

I shall not speak to you about religion and sound morality (strict truthfulness,

scrupulous honesty, etc.) as the true foundation of success on the farm as elsewhere. I

assume that this important fact is impressed upon your minds from week to week.

Discussion.

The discussion on Dr. Mills' paper was very interesting, lively, and enthusiastic

No less than fourteen associates and graduates of the College spoke upon the subject, and
the discussion lasted for nearly two hours. The following gives a condensed report of

the different speeches :

T. H. Mason, (76), Straffordvilie : It was in 1874, 1 first entered this hall in which
we are holding this meeting to-night. To be successful farmers we have to be good
business men. If we wish to improve our condition as agriculturists we must make the

finest possible articles of food and place them in the markets of the world in the best

possible manner. Students of this College are better prepared to do this than the average

farmer owing to their having an understanding of the best methods of farming operations.

When a young man enters college he is usually at an age at which habits are formed
which will last through life. Habits of business— being on time—learned at college are

apt to stick to a young man. Young men who learn the habits of being energetic,

careful, saving, and business-like in their work are the men who are going to be success-

ful, and who will make this Province of ours what it should be in the future.

R. F. HoLTERMANN, ('80), Brantford : If we have availed ourselves of the oppor-

tunities that are placed before us, we are certainly placed under the greatest advantages

after we have gone through the course of instruction given at the Ontario Agricultural

College. When we are young men, many of us are apt to make mistakes, and we must
be fitted for the direct line in which we are engaging in order to succeed. We should

have a high standard of proficiency before us, and do the very best in our power to reach

it. President Mills advised the students to take an interest in the affairs of the township,

county. Province, and Dominion. I think we should be very careful about that. A
great many men who have been successful along certain lines have afterwards engaged in

politics and by so doing have neglected their business and have met with heavy losses

financially. It is good to be cautious.

Oscar Chase, ('82), Nova Scotia : I thank you for the honor you have conferred

upon me by calling upon me, but I am no public speaker. I may say 1 am very pleased to

he with you to-night. It is a long time since I had the pleasure of being here before.

Our farming is very different in Nova Scotia from the farming in Ontario. We put a

great deal of stress upon the raising of apples in our part of the Province. We find it is

the most profitable part of farming. I think a great deal more could be done in Ontario

in fruit raising than is done at the present time, and done profitably. I was much
pleased with President Mills' paper.

T. G. Raynor, ('85), Rosehall : I would still like to be called a student. There

have been great improvements made at the College since I was here for my regular -

course. I feel as if I would like to come back and take the course over again, I am
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glad on this occasion to be present, and confer with my class mates and with

other ex students and also with the present students of the College. I was pleased with
what Prof. Myers, of the United States, said this afternoon in regard to the equipment
of this College in comparison to that of other Agricultural Colleges. Any young man
attending this institution may receive a very profitable training for agriculture, a training

that will be protitable through life, I believe we as ex-students should u.se our intiuence

with the farmers of Ontario to send their sons to this institution to receive valuable in-

struction. I hope the students may increase year by year at this institution.

E. M. HoLTBY, ('86), Manchester : I am pleased to be here as it is the first time I

have had the pleasure of attending an Experimental Union meeting since I left the Col-

lege ten years ago. When I went in the reading room this afternoon and saw the photo-

graph of our class of 1884-6, I could not help but think of how they are now scattered

all over the country. I was much pleased with President Mills' address. We should
bring business methods on the farm, practice economy and reduce the cost of production
as much as possible.

Elmer Lick, ('87), Oshawa : About fifty of us came here and started the course in

1885—ten years ago. and just after the old bains had been burned. It was a dilapidat-

ed looking affair with the old walls still standing. Now, we can see beautiful buildings

and excellent appliances for the teaching of agriculture. I feel like calling the place a
village now as there are so many fine buildings. In referring to the class to which
I belonged, I wish to make a pretty broad statement, which is, that the class

of '87 furnished material which pointed out to the country that the instruction

given at the Ontario Agricultural College wag not only of a practical nature for

farm life, but that it was of a high character from an educational standpoint.

Besides those actively engaged in farm work throughout Ontario, I have only to men-
tion that Professors J. A. Craig, G. C. Creelman, J. W. Hart and J. H. A. Morgan were
members of that class. These men are now successfully filling good positions in agri-

cultural colleges, which shows what the instructions given at this College can equip a
man for doing.

A. Shantz ('88), Waterloo : I noted very carefully what President Mills said in
his address to night, that " we should do much and talk little." I feel that whether I

have fulfilled the first part of this advice or not I have always fulfilled the second part
to the letter, and I shall do so to-night. I feel it a great honor that I have been called

upon to represent our class of '88. The last speaker has just spoken of some of the
brilliant lights of his class, but I feel I am representing a class far superior to all

preceding ones. In the first place we were considered—and by the fair sex, mind you

—

the best looking lot of students that had ever entered the College. We were also consid-

ered to be the best workers on the farm, and we were a plodding class—as true as mules.
Graduates of the College should be able to make a good success of their life work.
At the College we get a good knowledge not only of the practical work but also of
botany, chemistry, entomology and all the other sciences that are closely connected with
agriculture. I would like to know who has more to do with these sciences in his every
day work than the farmer.

Nelson Monteith, ('89), Stratford : After leaving this institution we must recog-
nize the fact of increased responsibility resting upon us. This College and the staff of

this College expect us to do our duty in whatever crisis we may be placed. Dr. Mills'

address to night should be quite helpful to us for many reasons. The facts given by
him should receive the careful consideration of each one of us.

D. Z. Gibson, ('91), Willow Grove : I was much plesksed with the address of our
worthy President. We as ex-students should be very careful not let our preaching get
ahead of our practice. Great praise is due to the College for the opportunities afforded to
the young men of the country. Students can spend their time at the College to great
advantage and learn the best methods to make fahrming pay. I believe the ex-studejnts
are in a much better position to solve the problems of modern agriculture than others,,

and to pay oflF the mortgages on the farms when necessary,
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W. D. Dyer, ('92). Oolumbus : The President advises the ex-students not to go into

debt for implements they can do without. I think this point might be carried

too far. I believe in some cases it might be advisable even to go into debt for imple-

ments providing that greater profits could be made with those implements than without

them. Great stress should be placed on the Presidents advice to " observe, read and

think." We should think clearly and deliberately before taking any important steps in

connection with our business and thus avoid forming opinions too rashly,

J. B. Spencer, ('93), London : For a student to glean the most information from

the college course, he should spend two or three years at the institution, as the first year

furnishes a good foundation for the lessons taught during the second and the third years.

We should be very careful not to expend more in preparing our soil than we can get

back ] not to grow crops except those that will give us the best returns ; and not to

cultivate varieties extensively, except those which have proven themselves to be superior

kinds through experiment. In connection with these various points we can make great

use of the Experimental Union. Some ex-students think that they have not the time to

bother with experiments. This is a great mistake. The experimental work of the Union

is conducted in a very careful and systematic manner and gives great advantages to

those who enter earnestly upon the experiments with the object of obtaining definite and

practical results.

J. F. Olark, ('95), Bay View, P. E. I. : Two years ago to-nighn sixty-four boys

gathered around these tables to the annual supper of the Ontario Asricultural and

Experimental Union for the first time. That was our freshman year. We came ignor-

ant indeed of the scientific principles that underlie the proper practice of agriculture,

save in one thing, we were proficient in the art, I may call it the fine art, of feeding, par-

ticularly on oysters, which were on the bill of fsre. My constituency to-night is a large

one, as I am asked to represent the class oi '95, and also the present students. The

places of our nativity were, like Mrs. Hemans' "Graves of a Household," "severed far

and wide, by mount and stream and sea," for we had representatives from my own
beautiful Province down by the eastern ocean, where nature has been so bountiful with

her oifts, and from the fertile valleys that lie between the Rockies and the sea ; from the

old and historic Province of Quebec on the east, and from the new and fertile prairie

Province of the west ; from the great nation to the south ; from Great Britain, tfie

Channel Islands, Bermuda, British India, and last but not least, from all parts of

Ontario, in many respects the banner Province of the Dominion. And why did we

come 1 We came because we believed that poverty and the headache from which I suflPer

to-night were not dispensations of Providence, but two of the effects of one great cause,

namely, ignorance. We came that we might knoio, that we might learn how to win from

nature, with the same expenditure of capital and energy, a better and larger return
;

and not only that we might become better farmers, but better citizens, better men.

We found a college suited to our needs, a college where, while we studied scientific

agriculture theoretically in the class-rooms, we might learn the practical part in the

fields • a college where, while we attained a love for the study of science and the acquisi-

tion of knowledge, we retained our love for the old homestead and the farm ; a college

where we learned how we might make the lovely home more lovely ; how we might make

chat happy home life still more happy. Since we have come there has been very marked

progress. A number of new buildings have been erected and fully equipped, and now

the College is very fully equipped for its present needs along these lines. Never was the

Colle<'e so well manned as regards its staff" as it is to-day, and I feel perfectly safe

in sayinw that, although there may have been times when there were more brilliant

students within these halls, there never was a time when there was a larger percent-

age of the students who were in earnest to improve themselves, not only in the class-

rooms and in the fields, but in the Y. M. C. A, literary society and on the campus.

In considering this great progress, it is not strange that I should dream of still

greater progress in the future. I dreamed a dream, and this is wh^t I dreamed,

it was 1950, A.D., and I again visited this place and I did not know it. Great buildings

now unthought of adorned the campus to provide accommodation for the greater work of
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the College. The attendance too, was changed ; some eight hundred students found a

home in the halls ; for the Ontario farmer had at last awakened to his necessity and to

his opportunity. On entering the halls, no smell of coal gas j,reets us, for I learned that

the lighting as well as the cooking was done by electricity. I also learned that electiicity

had replaced all other forms of motive power on the farm and in the buildings. Indeed

I presume that the Professor of Veterinary Science would have to lecture before his class

with a stuffed specimen of the equine species when demonstrating the various anatomical

peculiarities of the former means of locomotion. There was another thing that was

to me particularly striking, and it was what they told me was the Cooking School

Department. They also told me that some two hundred of Ontario's rural daugh-

ters were there learning the art cf cooking and kindred arts. I was also told that

many ideal homes were to bs seen springing up here and there over the Province.

I do not doubt it, for in my hunt for ideal homes, where should I expect to find

one, if it would not be in some quiet rural place where a graduate of the 0. A. C.

was at the head of the house, ivnd who had for his companion a graduate of Ontario

Agricultural College Cooking School. So indeed were all things changed that could be

improved, but there was one thing that could not be improved. It changed not. It was

this. As I retired that night I thought I heard a familiar step in the corridors, and I

heard a sound. What was it I heard? This is what I heard "All lights out—gentlemen

—please." Faithful John still walked the corridors in the second century of his janitor-

ship.

The following comment upon the speakers who took part in the discussion on Dr.

Mills' paper occurred in one of the Gueiph papers on the]ddy following the meeting : The
speakers were certainly an honor to the College, and no better tribute to its work could

be given than the progressive and representative young agriculturists whose interest in

their alma mater was so deeply manifested.

SCHOOLS OF DOMESTIC ECONOMY AND THEIR ADVANTAGES.

By Miss Bessie Livingstone, Ottawa, Ontario.

A school of domestic economy is an educational institution where practical in-

struction is given in all the household arts and theoretical instruction in all the sciences

which bear directly upon the home life.

The first institution of the study of any branch of household science, in connection

with a school or college on this continent, was in the year 1877 when, on the advice of

Professor Bragdon, a department of practical instruction in cooking and sewing was
inaugurated in LaSalle Seminary (near Boston.) It was the outcome of a feeling that a
purely intellectual culture failed to fit woman for the discharge of the home duties which
she is called upon to till, and that, in order to cope with the perplexing social conditions

which have been the problem of every nation, and particularly of this new and growing
country, a technical knowledge of the details of every day home life is essential.

The trend of popular education has been chiefly along intellectual lines ; few colleges

now remain closed to women. In the pursuit of science and art every opportunity has
been afi'oided them, but in Canada what provision has been made for the pursuit of the

science of housekeeping ? This science which is the oldest and most important has been
generally looked upon as a knack which women possess intuitively, requiring no system-
atic instruction by specially qualified teachers. This opinion is no longer held by the
educators of othtr countries.

It is now many years since attention began to be paid to this important branch of

nstruction is Europe. If I mistake not, Sweden was the first country to establish

chools for the teaching of domestic science, but Finland, Holland, Germany, France and
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the British Isles have followed closely in her wake. At first the desire was to improve
the condition of the homes of the uneducated classes, and the pioneer work was chiefly in

giving practical lessons in economical, healthful cooking, and object lessons in neatness

;

now the movement is recognized as one of vital importance in its relation to national and
individual life and prosperity.

Our sister country across the border has been quick to profit by their example, and
that a deep interest is taken in the subject is testified by the complete course of instruct-

ion in household sciences and economics which is given in such institutions as Wisconsin
University, Pratt Institute, Brooklyn ; Armour Institute, Chicago, and many others, and
its introduction into State industrial and public schools shows the light in which it is

regarded as an educational factor of the nation.

In many of the state agricultural colleges girls are admitted on an equality with boys
in the study of botany, entomology and other sciences of value in practical life, and while
the boys are being instructed in agricultural science, the girls receive practical and theore-

tical training in the sicence of housekeeping.

The instruction given in such a school includes a course of training in household
management This is given by means of lectures on such topics as :

" The Systematic
Daily and Weekly Routine of Work," as in sweeping, dusting, care of living and sleeping

apartments, lectures on laundry work and general cleaning and care of the house from
*' attic to cellar." The purchase and care of family supplies, the keeping of household
accounts, marketing, etc. This knowledge is practically applied, as the housework of the

school-boarding department is done by the pupils, each one being required to spend a cer-

tain period every day for two weeks in different departments of housework, so that at the
end of the term the pupils have had the practical experience of systematic household

management and labor, and all this under the supervision of a fully qualified teacher.

Instruction is also given in home sanitation, by means of lectures on topics such

as: The situation and care of the house, its surroundings, plumbing, draining, ventil-

ation, heating, lighting, furnishing, and clothing ; in a word how to secure and maintain

right sanitary conditions—subjects of greatest importauce in their bearing on the health

of the individual and family. In these, women should be educated in order to properly

care for those committed to their charge.

A useful training is given in home nursing, emergencies, and hygiene, the aim
being to teach women how to care for sudden illness and accidents an^ to intelligently

follow a doctor's orders when trained assistance is not to be had.

The studies of foods and dietaries is perhaps the branch to which special atten-

tion is given. The pupils plan and cock all the meals served in the school and receive

daily instruction in : The classes and kinds of food material, vegetable, animal, and
mineral, with special reference to their relative importance, modes of preparation, pre-

servation, etc., the selection of food with regard to cost, value, suitability—to season,

age and occupation and condition of health. In addition, the student is trained in the

economical expenditure of a weekly allowance by being obliged to purchase all supplies

for the school.

Special attpntion is given to the serving of nutritive, attractive, and varied bills

of fare for different seasons. The scientific side of the food question is also taken up.

The chemistry of foods, composition of foods, chemical changes in the cooking and digest-

ing of foods, effect of light, heat, and air upon food, co:n position of the body, and the

laws which govern it are all subjects for consideration.

The aim of these schools is to give women a special training for their work in

home life, as that is the occupation which the majority of women are called to engage

in, and which most of them prefer above all others, and it is a duty which, if properly

performed, is of greater importance in determining the health, wealth, and happiness

of a nation than the duties pertaining to any other calling in life.

We have been a little behind the times in Canada, for there is not a thoroughly

equipped school in the Dominion. Good work is being done in some departments of
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domestic science by the Young Women's Christian Associations of Montreal, Toronto,

Hamilton and Ottawa, which are also extending this work to surrounding towns and
country, by means of demonstration lectures on cookery, and the keen interest which
the introduction of the preliminary work has awakened shows that the day is not far

distant when the subject of domestic economy shall be an essential feature of our edu-

cational institutions.

The advantages of such an education to Canadian women would be invaluable and
particularly to the farmers' daughters, as it tends to remove the feeling of monotony
and drudgery so frequently associated with housework ; and if in addition to all the

other subjects a course of instruction were given on such profitable and interesting

topics as beekeeping, poultry raising, fruit raising, and kitchen gardening, the ques-

tion of "How to keep the girls at home" would be easily solved,

A course of study in the science of living will, I believe, produce as gratifying

results in our Canadian homes and people as the investigations and study of scientific

farming have done for Canadian farm interests.

THE HONOR ROLL OF 1895.

" Honor to whom honor is due."

C. C. James, Deputy Minister of Agriculture, Toronto.

We stand to-night at the parting of the years, between the old and the new, near

the close of the nineteenth century. The young men of this gathering, interested in the

development of the oldest of the arts and the newest of the sciences, are looking for light,

for information, for guidance. This Union has been formed to carry out experiments, so

that from the present and the past a better future may result. You will hear much about

experiments with grains and grasses, with bees and stock, and in dairy operations. I pro-

pose to review for you some experiments of a higher kind, different somewhat from most
of those that you are accustomed to consider but quite as important. With the planning
of these experiments you had nothing to do, but with the results you are much concerned
—they are taught in your lecture rooms, read in your books and periodicals, and applied

in your practice.' They are experiments that you can imitate in your lives, in your studies

here, in your life work afterwards. They are experiments that cover almost the entii*e

century ; they have all closed, in one sense, during the past year. I shall choose six only,

five of which ended within a period of six weeks, and I challenge you to produce six others

more important, more interesting or more noteworthy in any century. They are experi-

ments in right living, experiments in beneficence, experiments in the higher humanity.
They are the records of six men who have laid aside their work for agriculture during
the past year and who have passed to their reward, whose monuments are an improved
agriculture and of whom the great common people of the world can say " Well done !"

The first upon our list is Amos Oruickshank, of Sittyton, Aberdeenshire, Scotland,

who died on May 29th, 189.3, at the age of eighty-seven. To men brought up and living in

the town and city it may be necessary to explain who the Cruickshanks were. To them
the name suggests George and Robert Cruikshank, the caricaturists, and if they turn to

biographical dictionaries they will not find the names of Anthony and Amos, though
George and R )bert will there be duly given places of honor, iiut to students of the

Ontario Agricultural College and to the stock raisers of this Province and of this conti-

nent, Amos Oruickshank is known as one of the greatest benefactors of Scotland, of Eng-
land, of the United States, and of Canada. When the names of many politicians at the

present day prominent in British newspapers shall have disappeared and been forgotten

the names of Bakeweli, Colling, Booth, Bates and Oruickshank will be placed alongside of

Arkwright, Watt and Stephenson as those who truly laid the foundation of Britain's

wealth and prosperity. When the day comes for reckoning up the growth of British

wealth the development of the great pure-breeds of stock will have to be considered, and
the names that I have just mentioned will be given an honorable place.
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If from old London as a centre you describe a circle with a radius of about 40O
miles you will enclose England, Ireland and Scotland, the Channel Islands, Holland and
Belgium and a large part of France and Germany. Leaving out the water areas, you
will take in about 350,000 square miles of land, a district only one-half larger than the

Province of Ontario. And yet within that comparatively small area there have been
originated at least four-fifths of all the modern pure breeds of stock—in cattle the

Shorthorns, Herefords, Ayreshires, Galloways, Polled Angus, Devons, Kerries, Red
Polls, Jerseys, Guernseys, Normandies and Hoi steins ; in sheep practically all the breeds

except the Merino ; in horses the Clydesdales, the Shires, the Thoroughbred, the Hack-
ney, the Suffolk Punch, the Cleveland Bay, the Percheron ; in swine the Berkshire, the

Yorkshires, the Essex and the Tamworths.

We notice further that most of these breeds arose in England and Scotland, and of

them all the Shorthorn or Durham breed of cattle, will by many be considered the
greatest. Bakewell (1725 to 1794) de /eloped the Leicester sheep and the Longhom
cattle. He died almost in poverty, after amassing and spending a fortune. But he left

an impression, an example that gave a new life to the agriculture of the world. Bike-
well had succeeded better with sheep than with cattle. Then came the two brothers,

Charles Colling and Robert Colling, of Durham County, who began to improve the old Tees-

water cattle and developed what we know as the Durham or Shorthorn. We are told

that Charles Colling's stock sold in 1810 at an average price of 175 guineas. The
Oollings retired about 1820. The Shorthorns were then developed into three great

families or strains—the Bates, the Booth and the Cruickshank. Thomas Bates built up hi»

herd at Kirklevington, in Yorkshire, from 1810 to 1849, and has to his credit the long

list of Duchesses. Thomas Booth began his herd at Killeroy and Warlaby, in Durham
County, in 1790. His son Richard went to Studeley in Yorkshire and got together a fine

herd, which was sold in 1834. In 1835 he inherited his father's Warlaby estate and
continued as one of the most successful breeders until his death in 1864. In that year

his nephew, Mr. Thomas Christopher Booth, came into possession and continued the

good work of improvement until his death in 1878. To show the enterprise of Mr. T.

C. Booth it may be mentioned here that when foot and mouth disease played havoc with

his fine herd he bought 12 females, descendants of his own stock, for 11,545 guineas.

Since the death of Mr. Booth in 1878, the herd and estate have been under the direc-

tion of trustees. The youngest heir has come of age this year ; hence the great

Warlaby sale of June 22nd, when 48 head were sold for 831,620. It is stated that the

son will continue the work, and that a new Booth herd will be built up from the

reserve of the Warlaby dispersion.

And now as to the third Durham benefactor, Mr. Amos Cruickshank. In 1837, he

and his brother Anthony came down from the far north to Durham and bought a

shorthorn heifer. Sittyton gradually became famous and in time drew buyers from

England, the United States, Canada, in fact from every part of the English speaking

world. Amos Cruickshank was a Scotchman, of the very best type, Mr. Wm. Duthe»

of Aberdeenshire, a friend and follower of this pioneer, wrote about him in December,

1894, thus :
" He is really a wonder—so fresh and clear in mind and memory, and so

loyal in spirit to God and all that is good, with that quietness of manner and unassuming

speech that is apt to conceal from a stranger the scrong intellect, the mature judgment

and the high principle which combine to form such a noble character."

The farmers and stockmen of Ontario have gained much from the work of Bates,

the Booths and the Cruickshanks. They have been benefactors of the whole world, and

though titles and monuments in Westminster have not usually been given to such as

they, their work will some day be appreciated when others more noisy and more clamor-

ous shall have been forgotten.

There are many herds in Ontario and in the United States that have been built upon

Cruickshank blood, and during the past season English buyers have paid a high compliment

to Scotch breeding by going north and bidding high prices for Scotch Shorthorns to improve

their herds. The great sale of the past year may be mentioned when Mr. Duthie, of
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Collynie, and Mr. Marr, of Uppermill, sold forty-seven Shorthorn bull calves for $14,000,

an average of nearly §300 a head. One calf, eight months old, was sold for 235 guineas

to an Englishman. Mr. Amos Cruickshank, as I have stated, died Miy 29th, 1895, at

the age of eighty-seven. For nearly sixty years he had carried on his work in that

northern country ; he had worked in a quiet and unostentatious manner, but with such

success that Oruick&hank blood has found its way to the Royal stables. The story of his

life, of his slow but sure methods, of his thorough-going honesty, should be known by
every farmer's son. He had many difficulties to contend with, and his location was noo

the most favorable, but he proved to the world that after all it is what is in a man, rather

than what is around him, that decides his fate. A large portion of the stock wealth of

Ontario is traceable back to Aberdeenshire, and we pay our humble but sincere respect to

the memory of " the grand old man of Sittyton."

Hermann Hellriegel was born at Anhalt, Germany, in 1831, and died in October,

1895. Who was he, and what did he do 1 In the announcement of his death to the

National Society of Agriculture, at Paris, of which he was a foreign member, it was said

that he was " the immortal author of the discovery of the fixation of gaseous nitrogen by

leguminous plants through the medium of their root nodules." Remember that this was
said by a Frenchman in regard to a German. Science knows no distinction of race or

boundary lines ; it tries to forget the siege of Paris. To place his great discovery, made
in 1868, in its true light, we must review rapidly the history of the nitrogen question.

In 1838 the French chemist Boussingault published the results of his investigations into

the mode of plant feeding. He concluded that plants were unable to assimilate free

nitrogen. From 1849 to 1856 another French chemist, Yille, carried on a series of

experiments whereby he concluded that some plants do absorb free nitrogen from the air.

The question now became a live one ; the scientists of France, Germany and England
ranged themselves on two sides, and year by year waged a battle royal over this important

question in agriculture. In 1877 Schloesing and Muntz proved that nitrification, or the

forming of nitrate in the soil, is the result of the work of microscopic organisms. There
was still a perplexing question to be solved—these nitrates are most important in the

feeding of cereals, but played no part, had no effect in promoting the growth of such

plants as clover, peas and beans (leguminous plants), although the latter contained in leaf,

stalk and root much more nitrogen than the cereals. What was the explanation ? In
1886 there was read before a meeting of German naturalists at Berlin a paper con-

taining investigations by Hellriegel and Wilfarth, in which they proved conclusively that

the nodules on the roots of the leguminous plants were filled with micro-organisms (bac-

teroids), and these in some way help the plants to obtain free nitrogen from the air. The
great importance of this discovery, its confirmation of one of the practices of agriculturists

and the importance of its application are so well known to students of agriculture that

we need not dwell upon it. This nitrogen question is one of great interest to the

scientist and of great value in practical agriculture. Plants grow in a great ocean of

atmospheric nitrogen, but, Tantalus-like, they are unable to drink the draughts that touch
their very lips. The production of nitrogen compounds in such forms as plants can
assimilate is one of the chief aims of drainage, cultivation, green manuring and fertiliz-

ing, and the rotation of crops. The foremost chemists and biologists of Europe and
America have for nearly a century been engaged upon its study, and among the successful

contributors to the solution of this question Prof, Hellriegel takes a foremost place, and
at his death we deem him worthy of a place on our Honor Roll.

Charles Valentine Riley, was born at Chelsea, London, England, on September
18th, 1843, and died at Washington, U.S , a few weeks ago. He was therefore but fifty-

two years of age, the youngest of the noble benefactors whom we commemorate, but his

comparatively short life was crowded with industry, and many results have followed that

have benefited not agriculture alone but the people of America as a whole.

After receiving a fair education in England and on the continent he came to America
in 1860 at the age of seventeen. For four years he lived on an Illinois farm, whence
he went to Chicago as entomological editor of the Prairie Faryner. In 1868 he was
appointed State Entomologist of Missouri, a position that he held for nine years. The
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nine annua] reports that he issued from this then wild western state, attracted the atten-

tion of the scientific world. Darwin congratulated him, and The Entomologists Monthly
Magazine of London, in 1876 referred to him as " the foremost economic entomologist of

the day." From Missouri he went into the service of the Federal Government, being first

chief of the United States Entomological Commission, and shortly after Entomologist to

the United States Department of Agriculture. He resigned his position during the present

year, and soon after met bis death from being thrown from his bicycle.

What of his work ? He suggested to the French Government a prevention for the

Phylloxera that was devastating their vineyards, viz., the use of American stock for the

vines, and was awarded a gold medal as a special honor ; along with Dr. W. S. Barnard
he devised the cyclone nozzle for spraying ; he worked out the life history and locations

of the periodical Cicadas, both seventeen-year and thirteen-year ; he contributed reports

upon the scale insects, hop-plant louse, and a thousand and more other insects that are to

day the works of reference of students of entomology in all countries ; and he was the

principal leader in brining the economic entomology of America and of Canada to the place

which it occupies to day, the first place in the world. But one story connected with his

life-work is worth telling in greater detail. About 1868 a scale insect known as the

Cottony Cushion scale {iceryia purchasi, markell) gained a footing in the orange groves

of California. It increased steadily until in 1886 the citrus groves were in danger of

complete destruction and the fruit growers were in despair. Prof. Riley began the study
of the pest. He ascertained that it had probably come from Australia, where it was held

in check by other insects. He appealed to Congress for financial aid and was refused.

Nothing daunted, he induced the Secretary of State to allow him to send two of his

assistants to the Melbourne Exposition then in progress. They went and sent back con-

signments of an Australian lady-bird beetle (Vedalia Cardinalis). This was in 1888.

Prof. Henry of "Wisconsiu was in California in 1889, and he reported the result as mirac-

ulous. He said "Without doubt it is the best stroke ever made by the agricultural depart-

ment at Washington." The Austi-alian lady-bird beetle has almost anniliated the scale.

The experiment cost not over $2,000 ; it has saved and added to the country millions of

dollars. No one need ever question the practical bearing of entomology upon agriculture.

The prosperous fruit industry of California is one of Riley's lasting monuments. Let me
close this brief memorial of this great man who has been honored by the entomological

societies of Great Britain, France, Germany, Belgium, Switzerland, and Canada, by a few
words from one of his friends and associates, Prof, C. S. Packard, of Brown University

(Science, December 6th, 1895, p. 745) "Biologist, artist, editor and public official, the

story of his struggles and successes, tinged as it is with romance, is one full of interest.

Beginning life in America as a poor lad on an Illinois farm, he rose by his own exertions

to distinction, and to become one of our most useful citizens in science, both pure and
applied. jHis nature was a many-sided one and his success in life was due to sheer will

power, unusual executive force, critical judgment, untiring industry, skill with pencil and
pen, and a laudable ambition, united with an intense love of nature and of science for its

own sake. This rare combination of varied qualities, of which he made the most, ren-

dered him during the thirty years of his active life widely known as a public official, as a

scientific investigator, while of enonomic entomologists he wa.a facile j)rinceps."

Dr. Ephraim W.
J

Bull was born in Washington street, Boston, March 4th, 1806.

In the garden about his house he began his study of nature. In 1832, through ill-health,

he gave up his practice as a Boston physician and moved out to Concord. Reports differ

as to how the Concord grape originated. Some say it was a chance seedling in his garden,

others that he found it in the woods. It was exhibited at the annual exhibition of the

Massachusetts Horticultural Society in 1853 and gained a $100 prize offered by Horace
Greeley for the best native grape suited for general cultivation. From the Concord have

come many other famous grapes, among which it may be mentioned the Niagara, Pock-

lington, Worden, Martha, Lady Washington, Jefferson, Moore's Early, the Biighton, the

Diamond, and the Esther, Dr. Bull himself oays of the Esther :
" 1 have long cherished

the desire to name the best grape after my mother, and I have called this one by her

name because I feel it is as near perfection as I shall ever attain." He reaped little
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pecuniary reward from his valuable work, he was reduced to poverty in his old age

;

friends sent him some assistance, but the last two years were spent in a charitable home,
where he died in his ninetieth year.

When we remember that the Concord and the Niagara are the two greatest wealth-

producing grapes of eastern America we can realize the value of the contribution made
to horticulture from the work of this man. He had been at one time a Senator of his

native State, he had been a respected and valued member of the iTassachusetts Board of

Agriculture ; he had been the intimate friend of the Concord philosophers—but he out-

lived them all and died a poor man—poor in worldly possessions, but rich in the respect

and estimation of the people.

Louis Pasteur : The sfreatest genius of the nineteenth century, one of the greatest

benefactors of the human race.

Louis Pasteur was born December 27th, 1S22, in Tanners street in an obscure village

of Jura, (Dole), in eastern France, in sight of the Alps. His parents were, as we say,

obscure. His father, Jean Joseph Pasteur, was a journeyman tanner. He had fought

with the French army in Spain from 1811 to 1815, and then resumed the humble but

honest calling of a tanner. He had received little or no education, but a friend of the

family says " If he had received an education he would have made his mark." The son

L'^uis received a good education, passing from school to school until finally he reached

the Ecole N'ormaU Superieure in 1843. He was a good student, not brilliant, says his

college chum, Jules Marcou, of Harvard, and he began to drink in the lectures on chemis-

try and sit enraptured at the experiments perforiaed by the skilful old man who assisted

thc^ lecturers. Marcou says ;
" I have seen him, at the end of some of those lectures with

his eyes filled with tears, ready to cry, so much was he moved by what he had heard and
seen."

In 1846 he was appointed assistant in chemistry at the Normal School, and his

career of usefulness began. His fifty years of marvelous discoveries can be sketched only

in outline and reference made to only those that appear to be the most important. He
steadily advanced in his work, moving from Paris to Dijon, thence to Strasburg where he
was married, thence to Lille in 1854. He noiv began his work upon ferments. Work-
ing with his microscope he found various fermentations always accompanied by the

presence of certain living organisms. Liebig, one of the founders of agricultural chemistry
had propounded a theory of fermentation based entirely upon chemical decomposition.

Pasteur was a chemist, not a biologist, but he undertook the new field and thoroughly
worked it. He investigated first the fermentation of milk and then of wine, and he
proved conclusively that living organisms are the cause of fermentations. In 1866
appeared his memorable work upon the study of wine (Etudes sur le vin, ses maladies, etc.,).

The wine industry was in a languishing condition. He determined how to check the
diseases of wine by heating, the method since known as Pasteurizition, and how to pro-

mote the proper fermentations. He saved the great wine industry of France, and
established the principles whereby wine is now made the world over. He made possible

the production of vinegar on a cheaper plan. He laid the foundation for dairy bacteri-

ology ; in fact, we may say that he originated the whole science of bacteriology which is

playing so important a part in the study of dairy products, of the preservation of food, of

the production of food, and even of the make-up and changes in the very soil itself. This
alone would be suflBcient work to immortalize any mac, but we must remember that it

was practically the outcome of the first work of Pasteur done between the ages of thirty

and forty. We have not time to refer to the controversy whereby Pastenr in France and
Tyndall in England proved that spontaneous generation is an impossibility. Even
theology received an impetus from his work.

In 1850 a disease of the silk worm appeared in Franoe, and by 1863 the annual
product had been reduced from 57,000,000 pounds to 8,000,000. This industry was on
the point of extinction. Even the Emperor, Napoleon III., was concerned. Pasteur was
appealed to. He consented to try, although he knew nothing of the industry. For five

years he worked, and in 1870 published " Studies on the disease of silk worms." He
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had solved the problem, and eaved one of the greatest industries of France and the
peasants were his ardent "worshippers.

The Franco-Prussian war had driven the German brewers from France and brewing
was on the decline. After recoving from an illness that almost cost him his life but left

him a partial invalid for the rest of his days, Pastenr settled down from the turmoil and
disquietude of the war and began the study of beer and brewing, and in 1876 published
his " Studies on Beer, its diseases, etc."

His genius now took a higher flight. The heids and flocks of France were being
decimated by the terrible disease, anthrax. He now became a physiologist and worked
over the whole history and cause of the disease from the beginning. He brought his

exact training in chemistry to bear upon a work in which speculation had played an
important part, and after mastering fowl cholera he gave the world anthrax vaccine, and
with his own experiments demonstrated to a delighted and astonished scientific world
that anthrax can be controlled and prevented.

He saved the herds and flocks of France, but human life is held of higher value, and
the recent discovery of anti toxine in the case of diphtheria is an outcome of his method
of investigation and procedure. We all remember the marvellous story of his treatment

of hydrophobia. Contributions from enthusiastic admirers were offered, and the Pasteur
Institute, with its magnificent equipment, arose in Paris, which became the Mecca for

hydrophobia patients. Our story of this great man, this master mind, is about told. He
died September 29th, 1895, and was buried with national honours. The President of

France, the senators and the common people, followed the funeral car of the man who
Lad saved the flocks and herds from disease, who had brought back the silk industry of

the peasants, who had re established many of the great industries of the town and city,

who had made possible the wonderful achievement- of modern surgery, and laid the

foundation for the magic science of bacteriology. He gave France and the world millions

upon millions, and he took in return but $5,000 a year for himself and his family after

him. Eliza Priestly, writing of his work in 2 he Nineteenth Centn7-y for June, 1888,

said :
" If Pasteur had chosen to keep ' his secrets ' to himself, and to sell his scientific

wares, he would by this time have been the richest man in the world ; but now at the end
of a long career he is simply what he was at the beginning—a professor of chemistry, iri

receipt of a professor's salary." Let me quote the words of one of his followers, Prof.

Conn :
" No man who has lived in history has done so much for humanity. No other

person will be remembered by posterity as having had such an influence upon the world

in the way of discovering facts which advance the health and prosperity of mankind." But
perhaps the proudest achievement he attained, viewed from the standpoint of a scientist,

was earning the right to the claim that Prof. Conn has applied to him, " Pasteur never

makes mistakes." The Fiench papers gave his will as follows :
" This is my testament.

I leave to my wife all that the law allows me to leave her. May my children never depart

from the path of duty, and always have for their mother that love which she deserves."

Last on our list comes the veteran Rev, Lorenzo Lorain Langstroth, or as he has

been respectfully and reverently known for so many years, " Father " Langstroth, who
died October 6th, within six weeks of being eighty-five years of age. He was born in

Philadelphia on December 26th, 1810. He graduated from Yale in 1831, and, after

acting as tutor at his alma mater for a short time, entered the ministry al Andover,

Mass.. in 1836. In 1840 through ill health he resigned, and varied his life between

teaching, preaching and out-door work. In 1838 he started as a beekeeper with two
hives. Year after year he worked with his bees in spai-e hours after teaching. His apiary

was in the attic of his Philadelphia home. The Bevan bar hive was then in use. Bars

or strips of wood were laid across the top of the hive to which the bees attached their

cells, and when it was desired to remove the comb production the honey had to be cut

away from the sides. Thus the bars could be lifted out with their load of sweetness

attached. Langstroth added bars to the sides and bottom and the movable frame was
originated. It was patented in 1852 but the inventor was beset by law suits and never

reaped any pecuinary reward. But the beekeepers of the world were enriched, and

wherever the modern hive is set up there we fiud a monument to the memory of this
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venerable benefactor of mankind. His health failed, and he retired from active work.
From time to time he returned to his favorite pursuit, only to enrich the field of apicul-

ture. In 1853 he published his book, "The Hive and Honey Bee," which has become
the beekeeper's cherished classic. In 1858 he removed to Oxford, Ohio, and in 1887 he
settled in Dayton, of this same state, where he remained. In 1892 appeared his "Glean-
ings in Bee Culture." His latter years were not spent in luxury or even in favorable

circumstances. He died a poor man. In September of this year he came to Toronto to

attend the annual meeting of the ^orth American Beekeepers' Association, and his pres-

ence was the greatest attraction. On October 6th he was assisting in the communion
service at a Presbyterian church in Dayton when he was suddenly overtaken by death.

Mr. A. T. Root, of Medina, Ohio, one of the foremost apiculturists of America,
and a pupil of Father Langstroth, pays this tribute to him :

" He was a wonderful talker as well as writer,—one of the most genial, good-natured,
benevolent men the world has ever produced. He was a poet, a sage, a philosopher and
a humanitarian, all in one ; and best of all, a most devoted and humble follower of the
Lord Jesus Christ. His fund of anecdotes, pleasant memories and incidents was beyond
that of any man I ever knew, and his rare education and scholarly accomplishments only
added to it all."

Father Langstroth lived a long life of usefulness, he give his energies to

the development of a very important branch of agficulfcure, he enriched an industry
that is almost as old as the human race ; and he was not selfish, for he gave move than
he got. Daring the last years of his life donations to his comfort were mida by his

many friends, and he went away from Toronto richer by the hearty contributions of his

loving friends. The last thing we shall say of him is that he was loved best by those who
knew him best.

Let us draw our conclusions.

Scotland gave us Cruickshank ; England, Riley ; Germany, Hellriegel ; France,
Pasteur ; and America, Bull and Langstroth. But they gave them to the world, f )r the
results of their work are known and appreciated and applied in every civilized country
where agriculture has got beyond its primitive condition. We may fairly challenge any
other year to produce six such men.

The review of the work of these six men proves most conclusively that within the
past century agriculture has made wonderful progress, it has been raised to a higher
level. Where will agriculture ba at the close of the twentieth ceatury ] Who then will

be recalled as benefactors 1 Will there be enrolled in the list of agricultural reformers
anyone from this Canada of ours, anyone from this Agricultural College, anyone from the
gathering in this room to-night 1 It is quite possible ; let us hope that it may be so.

These men all rose from obscurity ; they had difiiculties to contend with just such as you
have ; they were no better at the start than you, but what grand use they made of
their opportunities !

They did not seek for wealth or fame or glory in the fields of military life, of

politics, or of commerce, but in agriculture, in agricultural chemistry, in biology, ia
allied physiology, in entomology, in horticulture and in apiculture,—in those fields that
lie close to the foundations of a nation's prosperity.

They were generous and unselfish, they made the world richer. Two died in com-
parative poverty, the Scottish breeder was probably the richest of all at his death—and
yet their work has resulted in adding millions annually to the wealth and comfort of the
world.

They were not all physically strong. Dr. Bull gave up his practice at twenty-six
because of ill health, and then lived to be nearly 90 ; Langstroth was more or less an
invalid, but rounded out eighty-five years ; Cruickshank was eighty-seven ; Pasteur, after

being partially paralyzed for many years of his greatest success, died at seventy-three

;

Hellriegel was sixty -four ; and Riley, by an unfortunate accident, was cat off at fiftv-

two. They were not soecially gifted with strength, bat their combined ages were 451,
an average of seventy-five.
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Though you will find only two of the six mentioned in the new Century Cyclo-

pedia of names, and that to the extent of nineteen lines in all, yet when history cornea

to be written in fairness and in greater truthfulness you will find these men holding

honored places when many whose names now occupy a large place in the public piesa

have been utterly forgotten.

Finally these men lived lives of honesty, industry and of true reverence, and the

world is better morally for their having lived. As students of agriculture, anxious for

the improvement of our calling and our country's prosperity, it is our opportunity to honor

them, it is our privilege to enjoy the benefits of their work, and it is our duty to
emulate them in those qualities that made them useful, great and good.

ADDRESSES BY VISITORS.

Colonel Burch, Editor American Sheep Breeder, Chicago, III.

The President of this magnificent institution and the young men connected with it

should advise the Government of this Province to establish a ladies' department or a
cooking department in connection with the college. I like Ontario well, and T like

your institution here both as a school and for its experimental work. I believe it can-

not be surpassed on the American continent unless it is with experiments in sheep

raising, in which work I believe Prof. Henry and Prof. Craig beat the world. Prof.

Craig is a leader in his line of investigation, and I do not know whether he was born in

the XTnited States or in Canada. The United States is a good place to be born in. It ia

a good place to immigrate to. The most enterprising city in the world is Chicago, and

we have got there fifty thousand Canadians, and thirty thousand of them, Mr. President^

are from the fair Province of Ontario, We would be pleased if we could get thirty

thousand more. I do not want to take all the boys over there. Chicago is no better

than hfre in very many respects, and in many things not so good. You have a magnifi-

cent field here in which to place your young men at work.

I may say that Ontario is the nursery for fine women, where ladies on the farm are

every day brought in touch with everything that is beautiful. I have been over Ontario

for two straight months at a stretch and mostly with farmers. I have been in half a

hundred Ontario farm homes and have found good living, books, magazines, flowers and

art and the dozen and one things that go to make homes happy. It is not very much
trouble to love the ladies in such homes as these.

I congratulate the members of the Ontario Agricultural College upon the excellent

work being done. I had the pleasure and the privilege last summer of examining your

experimental work in company with your enterprising experimentalist, Prof. Zavitz, who
is at the head of this experimental department. What I saw in connection with this

department was a revelation to me. I never saw anything to equal it before—magnifi-

cent demonstration of practical experimental work. It was certainly a revelation to me.

I want to have Mr. Zavitz over the line, and some day we will have him by a big

salary ; you can bet your life on that. We have got some of your men already. From
the experimental department I went to the dairy department, and saw in the practical

dairy work the evidence of high art. I do not wonder any longer that you came up to

Chicago and captured all the prizes.

Mr. Chairman and President, this is a splendid occasion—grand one. Young gen-

tlemen, you are here as freshmen and juniors and seniors, and some of you I have shaken

by the hand and have been pleased with the opportunity. I want to tell you this

particularly, that you should profit by your instruction at this institution, such an

opportunity comes but once in a lifetime. Some time ago I was to deliver an address as

substitute for Fred. Doyle in a small town in Michigan. His secretary met me at the

station. It was a day when the wind was in the north-west, and the fierce blasts were-
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sweeping everything before them. As we walked along I noticed a paper whirling

around in front of ua for about a block. I said there is something on that paper, aud
in an instant his foot was on it and i^ was soon picked up. The first thing I noticed

was an advertisement on one side of it and on the other side it read :
" Lost, yesterday,

somewhere between sunrise and sunset, two golden hours, each set with sixty diamond
minutes ; no reward is offered, for they are gone forever." And now, young men, here

is your opportunity to make Ontario magnificent and prosperous. You have a splendid

country with all its rich resources and agricultural advantages, and above all you have
splendid men. How I like to look at Canadian sons. There is so much frankness ; so

much freedom ; so much study of purpose. The American is always on the wing, he is

a speculator, he is never satisfied to stay at one place, he wants lots of business, he is

always in a hurry to get righ, he is nervous, anything he has is for sale.

You have good government. Your cities are the best governed cities I have visited.

Toronto, London, Guelph, Chatham, Brantford, Hamilton, have all got splendid govern-

ment—protection, love, authority. I admire you for it. You are now in possession of

one of your greatest men as your Minister of Agriculture. He is enterprising, energetic,

enthusiastic in his great work.

I want to offer from my heart of hearts this little sentiment : Your gracious sover-

eign, Queen Victoria, Queen of Queens ; may she live to be a hundred years old and
rule over the greatest empire the world has ever seen.

Prof. J. A. Myers, Director Agricultural Experiment Station, Morgantown,
West Virgixia, U. S. A.

I have listened to your exercises with a great deal of pleasure and interest. There
are many things that have impressed me very much, and I want to say that I propose to

go home and recommend that we establish a professorship of soup, and establish

a " fire department." Now you may think I am talking fun in the presence of

our friend here, Miss Livingstone. I only assume it in this way. There is a
great deal in this education of our girls and our young men for the affairs of

life. A good professor of soup in New York city in any of its first-class restau-

rants or hotels can command a larger salary than I presume you pay to the president
of your institution. Y^ou go to the Fifth Avenue Hotel and you will find the professor
of 80up there gets $10,000 a year, and has a vacation of three months to go to Europe
and visit the various hotels and restaurants in France and Germany. So you see that is

a department of industry that requires a considerable amount of attention. Any of you
who will go to that high degree of excellence will find ample fields open for you. They
apply a more eloquent title to professor of soup by calling him the chef. You may think
that we Yankees over there do not cook right ; that we do not get enough to eat, and
what we do eat we do not eat it right. Now, gentlemen, I want to say that for the first

five years of my life I was starved, I never had enough to eat, but I have this advantat^e,

I digest everything I do eat. I never tried it, but I could digest a nail if I could eat it.

Now your president gave you some excellent good advice this evening. I listened

to it with a great deal of pleasure, but he missed some things ; he did not have time to
cover everything. One of those he missed is this :

" Be sure and do not attend to other
people's business." I have seen more prople get into trouble by attending to other
people's business than in any other way. There is another thing :

" Do not neglect small
matters." We are apt to go through life failing to see a good many of the small points
as we go along. There is another point the president missed. I will excuse him for it

as this is just a little one that is of a very serious character. You young men who are
going out of the College bear this in mind : embark out fully equipped for life, and the
first thing to do after graduating from College is to attempt matrimony and be married
just as soon as you want to, and come to the United States and live.
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Geo. E. Casey, M.P.

ISIr. President, ladies and gentlemen : I am very much ashamed of myself for the

fact that this is the first time I have visited this great College in the Royal city of

Guelph, I am sorry 1 have not had more time to-day to see the wonders of this institution

and more time to night to say what I think about them. You can imagine my position

at this hour of the night. I think we should feel greatly indebted to our friends from

the United States for the gentlemanly and gracious manner in which they have spoken of

Canada and this institution. The Government can provide for the people of the country

opportunities of education, for all the duties of life, and the graduates of this Institution

should be of help to the country. The Government has done her duty nobly ; I say it

with pride, for I am proud of Ontario for taking up agricultural edueation and, without

regard to party, in the carrying on of this institution. What has sprung from it "J I am
proud of the grand success of the agricultural education and of the agricultural industry.

I am proud to find young men, graduates of this institution taking up and carrying ou

work of this Agricultural Experimental Union, and making it of so much benefit and

use to the community at large. It is the co-operation of graduates. It is a pleasure to

see the young men taking such an interest in thi? important work, and the young gradu-

ates of the college taking such an interest in agricultural affairs generally. I have taken

great pains to compare what I have seen at this institution with what I have known
about other experimental farms in other parts of Canada, and I hope to see even more

of your work at this place to- morrow.

The proceedings of the evening wert enlivened by songs from J. F. Beam, Black

Creek, Ont., the College orchestra and the College quartette club.
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OF THE
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To the Honorable the Minister of Agriculture :

Sir,—In accordance with the provisions of our Act of Incorporation, I beg to sub-

mit herewith the Twenty-Sixth Annual Report of the Entomological Society of Ontario.

The report contains an account of the proceedings at our annual meeting, which was

held in the city of London on the 27th and 28th of j!^ovember last, for the election of

officers and the transaction of the general business of the Society. A full report is given

of the addresses delivered and papers read during the sessions, as well as the financial

statement of the Treasurer and the reports of the sections and other departments of the

Society.

The Canadian Entomologist, the monthly magazine issued by the Society, has been

regularly published and has now completed its twenty-seventh volume, which in value

and interest fully maintains the high reputation which it has so long held.

I have the honor to be, Sir,

Your obedient servant,

W. E. SAUNDERS,
Secretary.
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ANNUAL MEETING OF THE ENTOMOLOGICAL SOCIETY

189

The thirty-third aunual meeting of the Entomological Society of Ontario was held

in its rooms in Victoria Hall, London, on Wednesday and Thursday, November 27th and
28th, 1895. In the absence of the President, the chair was taken by the Vice-President,

Mr. J. W. Dearness, of London.

The meeting was called to order at four o'clock p.m., on "Wednesday, the following

members being present : Rev. J. S. Betbune, Port Hope , Mr. J. D. Evans, Trenton
;

Mr. James Fletcher, Ottawa ; ^Ir. H. H. Lyman, Montreal ; Rev. T. W. Fyles, South

Quebec ; Messrs. J. A. Balkwill, J. M. Denton, E. R. Cameron, J. A. Moffat, W. E.

Saunders, E. W. Rennie, W. T. McClement and others, of London. A letter of apology

was read from Mr. W. H. Harrington, of Ottawa, President of the Society, and a telegram

from Capt. Gamble Geddes, of Toronto, regretting their inability to attend the meeting.

Mr. J. A. Moffat, the Librarian and Curator, presented and read his annual report,

as follows :

REPORT OF THE LIBRARIAN AND CURATOR

FOR THE Year Ending 31st of August, 1895.

The number of volumes added to the library by gift and purchase during the year

was twenty-two. Ten volumes were sent to the binder, but some delay occurred in their

return, which prevented their being entered within the year. I considered it desirable to

include them in this statement, and in doing so, I had to include several others previously

entered, which bring the number added to date up to thirty-eight.

The whole number on the register is 1,399.

The number of volumes issued to local members w^as thirty-three.

Mr. Fletcher has generously contributed to the library six volumes of the proceed-

ings of the American Association for the Advancement of Science.

Many interesting additions have been made to the Society's collection of native lepi-

doptera during the year
;
principally by Mr. C. G. Anderson, one of our local members.

The specimens of Nemeophila petrosa received from Mr. Bean of Laggan, have been
given a drawer to themselves, arranged in order as upon the plate, with the original num-
bers attached. The portions of Mr. Bean's paper descriptive of the individual specimens

have been placed with them.

Mr. Rennie obtained by exchange cocoons of Platysamia ceonothi, and Anthercea
mylitta, *' the India Tussah silk moth," which he kindly shared with the Society. These
matured and gave forth their imagoes, which have been placed with the exotic collection.

Respectfully submitted,

J. Alston Moffat,

Librarian and Curator.
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The Treasurer, Mr. J. A. Balkwill, presented the annual statement of the finances

of the Society, as follows :

EEPORT OF THE TREASURER.

RECEIPTS.

Balance on hand Sept. 1st, 1894 S 360 60

Members' fees "^09 39

Sales of Entomologist .
88 56

" pins, cork, etc 66 61

Government grant 1,000 00

Advertisements 21 40

Interest 9 47

<81.S5'? 0^

EXPENDITURE.

Printing S 644 33
Report and meeting expenses 216 00
Librarj- 47 38
Expense, postage, etc 117 02
Rent and fuel 102 70
Insurance 28 00
Salaries 300 00
Pins, cork, etc 58 69
Balance on hand, August 31st, 1895 341 91

§1,856 03

We hereby certify that we have examined the books of the Treasurer and compared

them with the vouchers, and find them correct and that the above is a correct statement.

John M. Denton, ) . -..^

T TT T> > Auditors.
Jas. H. Bowman,

J

The Treasurer explained the various items of receipts and expenditure and stated

that it would require the closest economy to carry on the work of the Society during the

remainder of the year. Dr. Bethune and Mr. Fletcher spoke in commendation of the

valuable services of Mr. Balkwill and of the high appreciation in which they^were held by

the members of the Society.

Mr. W. E. Saunders gave an account of the proceedings of the local members of the

council with regard to obtaining more suitable and commodious rooms for the Society.

After a louo discussion, which was participated in by most of the members present, it was

resolved that the matter be left in the hands of the local members of the council, who
were authorized to take whatever action seemed to them most desirable for the welfare

of the Society.

An application from the Senate of the Western University of Ontario was read

requesting that their students in geology should be permitted to attend, free of charge,

the meetings of the geological section of the Society. After some consideration it was

resolved that the matter should be left in the hands of Dr. Woolverton, who is to deliver

the lectures, and that he should have the liberty, which is shared by all the members, of

introducing friends to the meetings of the section.

The following report of the council was next read and adopted :

REPORT OF THE COUNCIL.

The council of the Entomological Society of Ontario have much pleasure in pre-

senting the following report of their proceedings during the past year :

They have much satisfaction in stating that the membership of the Society in

London, and in the Province of Ontario generally, has largely increased, and that

additions have also been made to our numbers in other parts of the Dominion,

especially m British Columbia. The list of subscribers in the United States and Europe

has continued about the same. The total number of names on our books is now con-

siderably larger than ever before since the formation of the Society, while the interest

in its work has by no means diminished.
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The twenty-fifth annual report on Economic and general Entomology was presented

to the Minister of Agriculture for Ontario in November last, and was printed and dis-

tributed at the beginning of January. It contained one hundred and twenty-six pages,

a larger number than hitherto, and was illustrated with no less than sixty wood cuts,

and two full page portraits, one of Prof. "William Saunders, one of the founders and
for many years President of the Society and editor of The Canadian Entomologist, and
the other of Mr. A. R. Grote, of Hildesheiu", Germany, one of our honorary members
and a constant contributor to our publications. In addition to an account of the pro-

ceedings at the annual meeting, the volume contains the annual address of Mr. Harring-

ton, the President, and the following interesting and important papers :
" Insects collected

in Bermuda^" by Capt. Geddes ; "Common names for Butterflies—Shall we have

them ? " by Mr. Lyman ;
" The Butterflies of the Eastern Provinces of Canada," by Dr.

Bethune; "The Pitcher-plant Moth," The Gypsy Moth," "The San Jose Scale," and
" Injurious Insects of the yaar 1891," by Mr. Fletcher; "Foods, Feeders and Fed," by
Mr. Fyles; "The economic value of Parasitism," by Mr. F. M. Webster; "The struc-

ture of the undeveloped wings of the Saturniadte " and " A reappearance of Pieris pro-

todice," by Mr. Mofiat ; also a report of the sixth annual meeting of the Association

of Economic Entomologists together with a few of the most interesting papers.

The Canadian Entomologist, the monthly magazine published by the Society, com-

pleted its twenty-sixth volume in December last. The numbers of the twenty-seventh

volume have been regularly issued at the beginning of each month during the current

year ; the closing number for December is now in type and will be distributed next

week. The volume when completed will consist of about 360 pages, and is illustrated

by no less than six full page plates and twenty-three wool cuts Among the contribu-

tors to its pages are most of the leading Entomologists in North America as well as

several in Europe. It is now the oldest monthly publication on insects published in

America, and continues to maintain the high reputation that it has so long enjoyed.

A noteworthy event in the history of the Society is the republication, through the

kindness of the Minister of Agriculture for Ontario, of the first annual report of our

Society, which was prepared by Messrs. Bethune, Saunders and Reed in the year 1870,
and published early in 1871. It contains articles on the insects injurious to the apple,

grape and plum, and has been for some time out of print. Nothwithstanding that

almost a quarter of a century has gone by since it was first issued, the volume is still in

demand for public libraries and private collections.

The cabinets of the Society have been carefully looked after by the Curator, Mr. J.

Alston Mofi'at, during the past year, and many valuable additions have been made.
The collections owe many of these additions to the zealous work of Mr. C. G. Anderson,
who has devoted much time and energy to the lepidoptera in the neighborhood of Lon-
don. Mr. Bean, of Lasgan, has presented a set of the specimens of Nem^ophila introsa

which were illustrated in the April number of The Canadian Entomoloqist. Mr. Ken-
nie has presented specimens of some interesting silk moths, of which he had obtained
the cocoons ; and Mr, Rowland Hill a beautiful case of Australian insects.

Mr. E. Firmstone Heath, of Cartwright, Manitoba, has sent through Mr, Fletcher,

some interesting and rare lepidoptera captured in his own neighborhood ; and Mr. Green, of

Osoyoos, British Columbia, has also sent some very valuable and typical representative

specimens of butterflies from the Okanagan valley.

The library is steadily growing and now numbers 1,400 volumes, many of them
being rare and extremely valuable works.

The report of the Treasurer shows that our finances are in a satisfactory con
dition. The balance on hand at the close of the financial year is about the same as

in his statement at our last annual meeting, and will all be absorbed by the expenses
attending the remaining portion of the year. The question of rooms for the Society

will have to be dealt with very soon, as the present quarters are too small for the

library and collections and the meetings of the sections. It is to be hoped that the new
council will be able to settle the matter to the general satisfaction.
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The reports of the geological, microscopical and botanical sections are presented
herewith. They have held regular meetings during the pasc season and have accom-
plished much satisfactory work. The ornithological section has become so much reduced
in numbers that no meetings have been held, bat it is confidently expected that there

will be a revival of interest next year.

The Society was represented by the Rev. T. W. Fyles at the annual meeting of the
Royal Society of Ca>nada held in Ottawa in May last. His report is also presented
herewith.

All of which is respectfully submitted,

W, E. Saundebs,
Secretary,

Mr. Lyman read the report of the Montreal branch as follows :

REPORT OF THE MONTREAL BRANCH.

Annual meeting of the Montreal branch of the Entomological Society of Ontario.

The twenty-second annual meeting of the Montreal branch was held in the library

of the Natural History Society, on Tuesday evening, 14th May, at 8.15 o'clock.

Members present : Messrs. H. H. Lyman, President ; Lachlan Gibb, Vice-President ;

Geo. Kearley, and A. F. Winn, Acting Secretary.

The President presented the following report of the Council :

Report of Council,

In presenting their twenty-second annual report the council have much pleasure in

congratulating the branch upon having unquestionably come of age,* and feel that so long

a period of continued and unbroken existence is worthy of remark in view of the very

small numbers interested in this pursuit.

During the year seven meetings were held and the following papers and communica-
tions were read :

An hour at Hochelaga, A. F. Winn.
Notes on the season of 1894, H. H. Lyman.
Note on the occurrence of Pamphila Manitoba at St. Hubert P. Q , A. F. Winn.
Mantis and Mantispa, H. H. Lymann.
How the forest of the district of Bedford was swept away, Rev. T. W. Fyles.

Note on the occurrence of of Chionohas Tarpeia in No^th America, H. H, Lyman.
Four new memb rs have been added to the brauch's roll and it is to be hoped that

increased energy will be shown in the study of the many inviting subjects which this de-

partment of science holds out to those students who are really in earnest in the pursuit

of knowledge.

The Treasurer's report shows that the finances of the branch are in a healthy con-

dition.

Respectfully submitted on behalf of the council.

H. H. Ltman,
President.

*It was organized 16th October, 1873.

It was moved and carried that the reports of the council and Secretary-Treasurer

be received and adopted.

The following officers were elected for the ensuing year :

President—H. H. Lyman.
Vice-President—A. F. Winn.
Secretary-Treasurer—Lachlan Gibb.

Council—G. Kearley, W. C. Adams.
The meeting then adjourned. Lachlan Gibb,

Secretary.
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Regret was expressed that no member had been able to represent the Society at the

annnal meeting of the Association of Economic Entomologists held at Springfield,

Mass., in August last. Through the kindness of Mr. L. O. Ho-s'ard a full account of the pro-

ceedings has been received, and an abstract will be found in subsequent pages of this

report.

Mr. Lyman exhibited a handsome quarto volume containing beautifully colored plates

of the butterflies of Germany, which only cost, when delivered here, .S4.59. It is entitled

" Die Schmetterlinge Mittel-Europas," by Mar Kerb, and is published at Nuremburg,

Germany.

A paper was next read by Mr, Lyman on Colias Interior, the consideration of

which was deferred to the following day.

The hour of 6 oolock having arrived the meeting adjourned.

EVENING SESSION.

In the evening the Society held a public meeting in the City Hall,which was attend-

ed by between fifty and sixty persons, for the most part members of the Society. The
chair was taken at 8 o'clock by his Worship, Mayor Little; on the platform were Professor

C C. James, Deputy Minister of Agriculture for Ontario, Rev. Dr. Bethune, Rev. T. W.
Fyles, Mr. Dearness, Mr. W. E. Saunders and Dr. Roome, M.P. The Mayor opened the

proceedings with the following remarks :

Ladies and Gextlemek,—Our city has had the good fortune in recent years to be

many times selected as the meeting place of conventions of fraternal and other societies

and we are always glad to welcome them in our midst. To-night we have amongst us the

representatives of a society, which, though provincial or Dominion in its character, has

its headquarters in our own city and is therefore all the more welcome on that account.

I am sure, although there are not a very large number present tonight, you will make
up by your enthusiasm for whatever you may want in numbers. This Society has been

quietly doing a very valuable work in our country. I understand that the journal which

they publish is considered the most valuable work on entomology that is published on the

continent of America and it is also the oldest. It is all the more interesting to us,because

the Society was founded largely through the eflforts of Mr. Bethune, who is on the plat-

form to-night, and one of our own fellow citizens, Prof. Saunders, whom though at Ottawa,

we still look upon as a citizen and we are proud of him and his work.. I therefore say

this Society has a warm place in our hearts, because of its origin, and because it has

remained among us. I am sure those who have cocne out to-night will not regret it.

"Without any farther remark I will call upon Prof. James of the Department of

Agriculture, Toronto, to address the meeting. (Applause)

THE NEW AGRICULTURE.

By Mr. C. C. James, Deputy Minister of Agricultdre.

Mr. Chairman, Ladies and Gentlemen, and members of the Entomological Society, I

believe it is somewhat of an innovation for the Ontario Entomological Society to hold an

open meeting, or as we sometimes say a popular meeting, in connection with its deliber-

ations. This, I take it, will have the efiect of bringing the Society more into sympathy
with the people, or rather of bringing the people more into sympathy with the work-

ings of the Society. As a rule we find that the best men do their work most quietly.

The men in this world who do the most advertising of themselves, who create the

greatest stir for the time being, are not always the most important men in the world. Sa
with regard to many of these societies, those who are doing their work the most quietly

are very frequently the ones that are doing the most important work for the community.

And the very fact that this Society for twenty-five years has been carrying on its work by

7



59 Victoria, Sessional Papers (No. 19} A, 1896

itself, quietly, without creating very much stir, is not a condemnation of the Society, but,

to my mind, the very fact that it is able to live after years of this quiet life shows it has
that true vitality which will enable it to exist and to do good work in this world. (Applause)

We are not very many who are gathered here to-night, and what we have to say will

be more in the line of a quiet talk between ourselves, more or less of a conversation one
with another, with regard to the work in which we are interested. I propose to talk in

regard to general agriculture and in connection with my remarks I may have something
to say in regard to entomology and its relationship to agriculture. I do not consider

that there is any more important question to be discussed or studied by city people, as

most of you no doubt are, than this subject of agriculture. Some one may say that agri-

culture ought to be reserved for farmers and farmers' sons and families, and that the

bringing in of the subject of agriculture at a town or city meeting is a great mistake.

But there are two or three reasons that we can oSer in connection with this, that are quite

sufficient to warrant us in introducing a subject of this kind. In the first place we all

admit that this country is first and foremost an agricultural country, that the progress of

this country depends more upon agriculture than upon any other industry and that just

as agriculture rises or falls so will the general prosperity of this country rise or fall with it.

When the farmer is prosperous, has good crops and good prices, the people in the towns
and cities feel the effect ; and depression in the country is felt very soon in the city.

Then again there is an old idea, now being rapidly removed, that agriculture after all is

not a very interesting subject. The principal reason of talking to.night is to endeavor to

show to you, in an indirect manner it may be, that after ail there is a great deal of

interest in agriculture for the people of our towns and cities.

There has been more or less talk of teaching agriculture in the schools and some
have said it should be taught in the rural schools, but there are many people in this

country who have looked into this question and who after thinking over it carefully have
come to the conclusion, that agriculture should be taught in our city schools as well as in

the country ; that there is as much need for the education of our city pupils as for the

rural in the subject of agriculture. Perhaps I may be able to show you, in a few cases

at least, that agriculture is not that dry hum-drum business that many of us hav^e some-
times thought it to be, but that connected with it are some of the most important and
interesting questions that have presented themselves to the mass of human beings. We
have heard a great deal of late in regard to many of the new questions, the new woman
for instance has filled column after column of our city papers. Now it struck me in

looking around for a subject that possibly I could not take anything better than this

" the new agriculture.'" (Applause.)

What are the changes that have taken place, or what are the forces that are present

that have given us and are giving a new agriculture 1

The first is the great increase of transportation facilities. Those of you who are

older than the speaker here to-night will remember the time when transportation between
the old countries of the world and this country was very slow. To-day we have the great

continents connected by lines of steamers that run as rapidly as some of the accommo-
dation trains upon our railroads. Kearly every continent in the world is belted by one
or more great trans-continental railways. Even Russia is about completing a great

trans-Siberian railway, Africa will be the next country to have a trans-continental rail-

way. The result is that the world, so to speak, has been shrunken up and although we
have these continents at distances of five to eight thousand miles apart and although we
have great stretches of country such as this North America of ours, still with the im-

proved steamship lines and railways, these countries have been so closely brought

together that practically this world is now simply one great continent or one

great country. What has been the effect of that 1 The effect has been that

the great consuming markets have been Drought closer to their sources of sup-

ply and it is not very much of an advantage now to be stationed a thousand,

or two, or three, or four thousand miles nearer to the great consuming centres of

the world, than some other countries. For instance Canada, because she is only some
four thousand miles from England has not a very great advantage over Australia which

8
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is, I think, some twelve thousand miles away. South America is practically as close to

Europe to-day as we are. Africa, both in the north and south is about as close to Europe

as we are. There is very little difference in the cost of transportation over these great ocean

distances and the result of it has been, that these countries with great territories of fertile

lands, and with cheap labor, have been able to produce with almost equal facilities the

enormous quantities of crude materials, such as wheat and oats and barley, and as a

consequence the great consuming countries of the world are supplied as they have never

been before. And the prices of these products have been going down lower and lower

until we find that one great result has been that these crude products of the farm have

been brought to the great commercial centres at very low rates Let me give you a

couple of instances. It costs about thirty-four cents to pay all charges for sending a

bushel of wheat from Manitoba to Liverpool, let us say half a cent on a pound. From
Australia butter has been shipped to London at a rate less than two cents a pound. The
transportation charges have been brought so low that it is possible to ship butter in refrig-

erator steamships from the dock in Australia to the dock at London for a smaller amount

than it can be sent by rail from the north of England to the south. So thit you see the

great increase in transportation facilities has reduced distances; has brought the great

producing nations of the world closer to one another, and they can now barter in the

markets at about equal advantage one with the other. The result of this has been that

the products that are of easy production have suffered in price as a consequence, and only

those products which are more difficult to produce, which are produced by the more highly

cultivated people, by a people with better facilities, with better training and better educa-

tion, have been able to hold their own. Our farmers to-day aie turning their attention

more and more to the production of these higher classed articles, these articles which

require more skill, because thereby they come less and less into competition with cheap

labor and cheap soil. The production of these lower grades brings their higher priced

labor in competition with lower priced, whereas the production of the higher classes, such

as the best class of fruit and dairying production brings them into competition, not with

cheap labor and cheap lands, but with the better class of labor and lands of Europe

.

The second cause is the application of machinery. This perhaps might not at first

sight present itself quite as forcibly to your minds as it will if I give an instance or two.

The grains as we grow them, such as wheat and barley, have been raised from time

immemorial. It is impossible to say when wheat and barley and grains of all kinds were

first produced upon the earth. Go back as far as you will, you will find in history and

in archteological remains the traces of the instruments for cutting have been shaped some-

thing like the curved artn, the sickle, and yet if you think, it was only the other day the

sickle went out of use among civilized people. From the time that wheat and barley and

oats were first produced until within a few years ago, the sickle, with practically little or

no change, remained the sole reaping instrument of the human race. About 1826 a

Scotch minister presented for examination to the Highland and Agricultural Society of

Scotland a new machine, the forerunner of what we now know as the reaping machine.

About the year 1831 Cyrus MacCormack brought out the first reaping machine in the

United States. It was not until the year '41 or '42 after ten long years of experiment

and changing and testing that this machine was finally put upon the market. It is only

within the last fifty years that the sickle, the scythe and the cradle after being used for

so many c6nturies have been superseded by the reaping machine. All at once what
wonderful developments began. The reaper and the mower, and then a very few years

ago came the self-binder, and we have to-day in California the harvester and header

machine, drawn by from eighteen to twenty-four horses or mules, which reaps and
threshes the grain and leaves it in bags on the field. The question we ask ourselves right

here is, " What next 1
" One hesitates to say or give an answer to that question when

we see what has happened, what wonderful steps in progress have been made from the

simple sickle or scythe to the self-binder. When within the period of thirty or forty

years such wonderful evolution has taken place after a long period of quiescence, one may
say, what will be introduced next ?

Take another instance. In connection with dairying the method in olden times of

churning the milk was by a very simple operation, either by means of a bag hung up and

9
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pounded or swung around, or else in a vessel quite similar to our old-fashioned barrel

chum. It is not very many years since the old-fashioned dash churn and implements of

thiskind were used for the manufacture both of butter and cheese. Then someone introduced

the application of power, such as horse power, steam power, the introduction of the box
churn and one after another applications of the various kinds of machinerj^ began to be

made, till now what have we to-day 1 We have a machine that can be set up in the barn

to milk the cows. Although this machine is in an undeveloped condition, nevertheless it

does its work and proves we are on the right track. That milk drawn by a machine can

now be put into another machine and by means of it the skim-milk comes out of one

spout and the cream out of another. This cream can be put into another vessel or machine,

and by proper temp<5rature and the addition of a substance somewhat resembling yeast,

a fermentation can be started, and just that kind of fermentation that we desire in con-

nection with it. After the fermentation has gone on a certain time this can be put into

another machine and churned, and after churning it can be worked and packed by
machinery. So that now it is possible, although not altogether practical, from the very

milking to the putting of the finished article on the market, to do the whole of the

work by machinery. This wonderful progress has taken place within the last quarter of

a century.

As we look at farming in its different aspects, machinery has been applied at this

point and that point, and agriculture is being put on an equality with the manufacturing

establishments of our towns and cities. You ask yourselves this question, " Why have our

great manufactures in the towns and cities developed ? " The principal reason for this is

in the application of machinery to the work. Why is it that machinery has been developed

in connection with all these other industries and yet it has taken so long to bring the

attention of inventors to the work of agriculture ? Well, one reason is that there has

been no great necessity for it until recent years. We sometimes hear it said that the

men are leaving the farms because they are not required, because so much machinery has

been brought in that a man with a machine can now do as much work as a man and two
hired men could do before. There is another side to that question, viz., because of this

drawing away of so many farmers' sons from the farms to the towns and cities, because

of the want, therefore the supplv of machinery has been produced. Both of these things

no doubt have been effective. That is, machinery has been produced because it has been

required ; and people have left the country since they were not required because of the

presence of machinery. According to the census of 1891 there were farmers and farmers'

sons in Canada to the number of 649,506, in 1881 there 656,712. From '81 to '91 the

number of farmers and farmers' sons in Canada decreased by over 7,000, yet during that

period we had the opening up of Manitoba and also of the North-West, and the agricul-

tural product of Canada is greater to day than it ever was before. If you put these two

or three facts together you can easily see the sreat part machinery has been playing in con-

nection with agriculture in Canada for the last ten years. Although the number of farmers

decreased to the extent of 7,000, nevertheless the total output of agriculture has vastly

increased. This is owing to a great extent to the application of improved machinery in

connection with agriculture.

The next point in connection with agriculture that I wish to refer to is one that

comes as a sort of rider to the last ; a companion to it, namely, the application of science to

agriculture. Now, in certain quarters the moment you begin to talk about the science of

agriculture and scientific farming an objection is raised and people say there is nothing

scientific about it, it is all practice, and when you find a scientific farmer you find a

farmer who does not make much progress.

I desire to give a few facts to show that science has been applied quite

successfully to the improvement of agriculture in this country, and further, that just as

we bring to bear upon agriculture the latest and best developments of the diftereat sciences,

so we may expect agriculture to make improvement. One of the great reasons why
agriculture remained on a dead level for so many centuries was simply because the atten-

tion of scientific men had not been directed to agriculture as a field for investigation.

Scientists had been expending their time and energy with the work that is carried on in
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towns and cities. To-day we find as much attention being paid to the science of the

calling of agriculture as to anything else, and the result has been wonderful progress, a

wonderful development, which has begun of late and which is now in progress., and the

result of which we can hardly forecast at the present time.

Let us take two or three illustrations : We sometimes hear it said that there is not

very much in agriculture, that it is a dry subject, with nothing interesting in it, that it

belongs so to speak to the common people and not to the literary class ; there is nothing

about it likely to attract the attention of people. Now, I will give you an illustration,

which probably you may have had presented to you before. It has been known for years

that there is wonderful difference in different crops, in the methods of their feeding.

For instance, they say clover will feed in one way, that wheat will feed in another, that

our common grasses of the field feed in another, and because of their different methods of

feeding, therefore, it is advisable that we rotate crops, one kind one year, another kind

another year. We can perhaps illustrate that by representing before us here a large

table. Suppose a long table were set up in this room, filled with all manner of food, and

you as an audience were asked to sit down at the table to partake or taste, and to take all

you would want to eat. Xo two of you would want to eat the same kind of food. One man
would have a preference for fruits ; another man might have a great preference for meats

;

in fact there would be a choice in the kinds of meat. Your tastes differ
;
your methods of

feeding differ. After you were through, if you will allow the comparison to be taken to

a little lower level, suppose we were to bring in some animals of another kind whose tastes

were different from ours, they would be able to take from what was left. Still there

would be a portion of the food they would not take, and we could bring in something

else and finally the scraps might be thrown out to the poultry. So if you alone were to

be fed upon that food there would be a considerable amount that would not be taken
;

you could not make use of it, but what you did not want some other animal would

devour ; what the second class of animal would not devour the third would. Here is a

large feast, so to speak, prepared by nature for plants, and we put one kind of plant upon
that soil this year. It; has a preference for a certain class of food and takes it, and next

year another kind of plant is put upon that field which has a different feeding capacity

from the one of the preceding year and that plant takes what the other one does not want,

and so on by rotating year after year, for three or four or five years, we are able to satisfy

the wants of all, whereas if we kept on with the one plant year after year, we would have

exhausted the particular food of that one plant and the rest of thH food that was there

would have been left lying idle all the time. Many farmers in years past, thinking the

soils of this country were entirely inexhaustible, put in wheat this year and wheat next

year and so on, until finally they were forced to the conclusion that there was nothing

left for the wheat and they have taken their attention to other things. We find in many
cases what was once a first-class wheat farm became a very poor wheat farm, and then

after a number of years that poor wheat farm has become a first-class dairy farm, because

different crops have been grown for milk, butter, and cheese.

I want to refer more particularly to one of these plants, viz.: Olover. I do not

think there is any plant that presents a more interesting study, interesting though they

all may be, than this much neglected and underrated clover plant. It was found that it

fed in a different way entirely from the wheat, and then the question that presents itself to

the minds of some of these much despised scientists is, in what way does that clover plant

live? How does it differ in its feeding from other plants'? After a long and careful

examination, some came to the conclusion that it got most of its nourishments out of the

air. Others concluded because it had a long root and it could go down into the sub-soil,

that it got its nourishment there. They finally found something that had escaped the

attention of most examiners, in connection with the roots of the clover plant upon which
there were little knots or nodules. Now, I suppose hundreds of thousands of clover

plants had been examined and these little knots had been seen. Someone who was a

little more inquisitive pushed his question a little further and began to ask himself this

question seriously: " Now this little bud or nodule on the roots must after all play some
part in the economy of this clover plant." And to sum the whole thing this has been the
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result of investigation ; that these little knots are filled with very minute organisms very

difficult to describe, very minute specks somewhat similiar to the very minute specks we
find in yeast These are living in the roots like little parasites and the etfect of their

living there is to take up nitrogen from the air and in some way to give it to the plant

for its subsistence^ so that whenever one of these nodules comes on the clover root we
find it has the means of taking up food out of the air, and then when we turn over the

plant and allow it to decay in the soil, we put in the soil a certain amount of food that

this plant has taken up out of the air ; and the result of it is there is an excess of food

there for the next plant that comes along. Now the wheat does not possess that little

nodule and it does not take up the nitrogen out of the air, and the result has been that,

that little investigation,—little we may call it, yet momentous in its results—has estab-

lished the practice of preceding the wheat crop by a crop such as clover, or peas or

beans.

Let me give you one instance in connection with entomology which has seemed

to me since I read it some years ago, almost like a fairy tale. I will give it to you
just as it stands. About eight or nine years ago the complete destruction of the

orange groves of California was threatened by the spread of an insect known as the

cottony-cushion scale. This insect was covering the limbs of the trees and the result was
the vitality was being sucked right out of these trees by millions of tiny insects. The
pest got completely beyond the control of the fruit growers of that country and in

their despair they appealed for help to somebody or anybody. Professor Riley who was

in charge of the Entomological Department at Washington, and who unfortunately met
his death this year,—one of the greatest benefactors the American people has ever known
—at once began the investigation of that question. Being an expert entomologist he knew
practically every country in the world where that scale insect was common and he knew
that the most likely place from which it had come was Australia. It had probably been

introduced some twenty years before that, in bringing in fruit trees or vines from Aus-
tralia. He however knew it had never become a pest in Australia. Now if it is found

in Australia and later found in Oalifoi nia and has become a pest in California and has not

become a pest in Australia, he concluded that there must be something in Australia that

will stop it, so he despatched two assistants to Australia to investigate it and they sent

back consignments of lad^ -bug beetles or lady-bugs as they are commonly known. You
have seen these running back and forth over the leaves and branches of the fruit trees

doing great destruction to the other insects. Within a very short time, less than a year,

although these scale insects had been increasing for twenty years and practically had the

products cf California by the throat, and in fact had taken possession of the country ; in

less than a year, this little lady-bug increased to such quantities that it swept the scale

out of existence or got it into such control, that the fruit interests of California were
saved. (Applause). I do not suppose that anybody could sit down and figure up the

amount of money that was saved or made for the United States by that simple little

insect brought in by a man known to very few presort. You do not see his name promi-

nent in the newspapers. The fact was not heralded broadcast in great flaming type. He
was not given any great ovation. It is a question whether any monument will be erected

to him by the United States, yet it is doubtful whether the United States has had any
greater benefactor than that man and his associates.

Take the potato bug, what would we do to-day if we did not know that simply by
dusting Paris green on potato plants we could effectually head off and kill the potato

beetle. We could not raise potatoes at all. Where has that come from I It was not

picked up by chance, somebody did not sit down one day and write to the paper that

he thought that if you dust the potato bug with Paris green you would stop it. Back of

that was careful investigation by these same men who study the habits, mode, and living

and all about the potato bug. We might go on and give instance after instance. A great

many of the various methods that are being practised to-day, many of the best practices

we have in connection with agriculture to-day have come, not by hap hazard or by chance,

but have been worked out by men on small salaries, working in obscure places, who have
devoted themseh^es to their work with such energy as we have not had surpassed in any
other calling, I care not what one you mention.
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What a large portion of our reading is monopolized by a few things. I suppose the

people of London know how much importance is attached to politics. It seems to be

necessary the world over to have politics, but there are other things that are constantly

filling the newspapers. What does that prove 1 That the people want to hear about

these things, that the people have their attention taken up with these things, yet it is

not very often that you find the most valuable columns of the newspapers given over to

some great agriculture event, unless it may be in the Cise of agricultural depression

or crop failure where there is something that is going to effect the finances of the whole

country.

The point I want to make is this, there are lots of things happening in connection

with agriculture, that are far more important to the prosperity of the country than these

things which seem to occupy such an important place in connection with public atten-

tion. I have brought along with me a picture to illustrate that. Last summer, many
of our Canadian papers were interested in a discussion, as to whether the American
Society of Colonial Wars should be allowed to go down to Louisburg, Cape Breton,

and erect a monument to commemorate the taking of that place by the Americans,

British Colonists, as they were at that time. If I remember correctly some 150 years

ago they occupied the place and held it for a short time, and then the French people

took it back again. Now that event has cropped up again, after a period of 150 years.

That event has been made so important to a large class of the community that they

felt themselves constrained to raise a large fund, to get together a large excursioa party,

and to journey to Louisburg and erect that monument. It created so much attention

at the time that it was a matter of doubt as to whether the Canadian Government
ought to allow these people to go over there and erect the monument or not. This

picture was sent me by Mr. Thompson, of Massachusetts, and I will just read you the

inscription upon it. It is doubtful whether half a dozen in this room have ever seen

this in the newspapers, or whether they know such a monument was erected. " This

pillar, erected in 1895 by the Rumford Historical Association, incorporated April 28th,

1877, marks the estate where in 1793 Samuel Thompson, Esq., while locating the line of

the Middlesex Canal discovered the first Pecker Apple Tree, later named the Bald-

win." Now, I will submit it to you as to whether it was of more importance to the

country to capture and hold for a short time, that little point down there on Gape
Breton, or to discover the " Baldwin Apple." That Baldwin apple was discovered in

1793, and at the present day if you pick up in the fall of the year, just abaut this time,

the market reports in Liverpool, you will find a few kinds of apples mentioned. Green-

ings so much a barrel. Spies so much, Baldwins so much. Practically from that day to

this the Baldwin apple has been produced over the Eastern and Western States, and in

Canada, and has been bringing in year by year a large amount of money to the Amer-
ican people. And yet events of that kind are practically lost sight of ; whereas events

such as I have spoken of, are blazed forth to the country and the minds of the people

are filled with it. Now it seems to me these things are out of all due proportion.

Probably we cannot rectify them, yet the point I want to make here is that there are a

great many things happening, there are a great many conclusions being arrived at in

connection with the prosperity of this country that are entirely overlooked, whereas

other events that are of little consequence after all, are magnified and fill column after

column of the newspaper. What is the result of this 1 Suppose you ask the boys

and girls in the rural parts, and the boys and girls in our towns and cities, what effect

the reading of these matters has upon their minds 1 Is it not a fact that it suggests

to their minds the paramount importance of politics and such things as concern town
and city life. The result is their minds become filled with the events of town and city

life ; their inclinations are drawn off in that direction ; the ties which bind them to

agriculture become cut one after another, and the ties which lure them away become
greater and greater, till we find a great many of these, to their discomfort afterward,

are lost to agriculture and a great many men who would have made first-class agricul-

turalists, are drafted off in other lines of work to take second and third-rate positions.

The last point I desire to touch upon in connection with this new agriculture, is

' that during the last ten or twelve years, to say nothing about the past twenty-five years,
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there has been wonderful development in connection "with the facilities for acquiring
information in regard to agriculture. These things that I have mentioned I have no
doubt will be righted some day, and before long you will find the histories of this

country will not be filled merely with accounts of men killing one another, they will not
be filled merely with the names of persons who have occupied positions in towns and
cities, but you will find there the development of the people traced. A gentleman came
to me the other day who had for sale a book, dealing with the history of this country.
He said :

" You will find there everything in connection with this country." I said :

" T will be very glad to get it, I have been looking for a great many things and have
not been able to find them." Now, before you go away we will just try it. I said :

" When was the first Agricultural Society formed in Ontario ? " T don't know," well, I

said, " that is of importance, is it not V Is there any organization or institution that
has done more to build up and develop the country, until probably within the last four
or five years, than the Agricultural Society 1 It is of as much importance to know as

when a certain kind of industry .was established in some town or city. I have been on
the search for it for the last five years, and finally I think I have nailed it down. There
is an utter absence of all these facts in regard to the agricultural development of the
country. Until we come down to the period of twenty-five or thirty years it has
almost all disappeared. They can tell you of the men who have been elected to Parlia-

ment from the very first up to now. They can give you the vote that was polled in

connection with any election. They can tell you, perhaps, when a certain new kind of

machinery was brought into the country. They cannot tell you when the first improve-
ment was made in connection with live stock, when the first thoroughbred live stock

came into the country. I say that it is of much importance to know when these

agricultural industries began and how they developed, because on these, rather than the

others, the prosperity of this country has been built up. My point is, there ought to

be a proper balance between these things and our histories should not be filled with
other events to the exclusion of those which are equally important.

A wonderful change has taken place in the facilities for carrying on experimental

work and getting an agricultural education. Take this province, we have the Agricul-

tural College at Guelph and the Experimental Farm at Ottawa, from which our friend Mr.
Fletcher comes. We have a school or college of agriculture at Kingston, and now
we have a dairy school in the west at Strathroy, so we have four points in this province

from which comes information in regard to some of the later developments in agricul-

ture. Then we have six or eight different points at which experiments in connection

with fruit growing will be carried on, and there is a great development along that line.

Before long we will have this province dotted over with little stations from which the

latest information may be obtained, and each of these will be a centre leavening the whole
surrounding country.

Then we have the societies. Beginning with the time of the organization of the Pro-

vince of Ontario in 1867, we have from then on had the organization of society after socie y.

till now we have three dairy associations, two poultry associations, the fruit growers,

the bee-keepers and the sheep-breeders and the swine-breeders, and a great many other

stock associations, and last, but not least that association to which we are indebted to-

night for this meeting, the Entomological Society which has now been carrying on its

work most successfully for the last twenty-five years. I think these societies have all

been accomplishing a great deal of good in this country. Some may say they do not get

any great benefit, they do not come in immediate contact with the Entomological Society,

but each one of these men so to speak becomes a source of information and as they go

from these meetings to their homes, to this point and the other, they give out their in-

formation. They also come in contact with other men through their writings.

This Society has been quietly doing one of the most important works in connection

with agriculture in this province. If these gentlemen were not present I might say

something even a little more flattering with regard to them. I have had occasion from

year to year of examining the reports of their meetings which they have sent out, because

they are published in the department to which I am attached and I can simply say this,

14



39 Victoria. Sessional Papers (No. 19). A. 1896

that if the work of all the other societies was as well done as the work of this Society
our labors at Toronto would be very much relieved. When the report comes in it is

ready at once to go to the printer and we have no further work in connection with it, and
year after year when I read that report I have been astonished with the amount of work
that has been condensed and packed away. It is not a padded report, it is a report fall

of information. In looking over the list of persons to whom it is sent I find it has gone
to almost every corner of the world. These men have not been content to hide their

light under a bushel, but their work has gone out into every province, and has gone out
into the whole world. Someone may say, " I do not see any good in finding out what is

the peculiarity of certain insects or finding out just how they live." I do not see any
good result coming trom the work of the bacteriologist who studies with the microscope
things small, so that if you were to take up a drop of milk on the point of your penknife
and were able to count its inhabitants you would find 1,000,000,000 of these living plants in

that drop of milk. The whole system of dairying has been revolutionized by the work of
that man who is sometimes called unpractical.

Whenever I hear any of these objections I sometimes think of a saying of Franklin.
Franklin you remember in connection with his experiments in electricity sent a kite into
the clouds. He told the people that there was electricity up there and they laughed at
him. He sent up his kite but the electricity did not come down. However, fortunate
for the occasion, we are told, that the kite went up into a black, dark cloud which he
positively felt was filled with electricity. Shortly afterwards the rain began to fall. It
came down wetting the kite and trickling down the string. Then the hand that held the
"^^et string began to feel the throbbing of the electricity ; he proved it to th«ra and they
said. "What is the use of it ?" And he said. " What is the use of a baby 1 It will grow
to be a man." So in regard to many of these inventions or discoveries or conclusions that
the entomologists, and chemists and botanists, and bacteriologists, and biologists and
other scientists may find with regard to agriculture. Their discoveries are in the con-
dition of Franklin's baby, and if we will only wait and have faith in the work we are en-
gaged in and give true encouragement and sympathy, some of us at least may live to
see these scientific babies grow up to be good, strong, stalwart men in connection with
the practice of agriculture in which we are so much interested. (Applause).

At the conclusion of Prof. James's address, which was listened to with great attention
and heartily applauded. Dr. Bethune rose and said :

Mr. Mayor, Ladies and Gentlemen,—I propose that we offer our very hearty
thanks to Prof. James, for the able and interesting address which he has just given us.

Prof. James has come, I am sure, at a grest deal of inconvenience to himself on purpose
to be present with us here to-night, and to encourage us by the remark? which he has
made, and also to give us a great deal of very valuable information. While thanking
him for his address to-night I should also like to take the opportunity,as one of the original
members of this Society, to express the gratitude that our Society must necessarily feel

towards the Department of Agriculture for Ontario, of which Prof. James is Deputy
Minister. He has remarked this evening that our Society has been in existence for
twenty-five years and the Mayor has also mentioned to-night, that our magazine. The
Canadian Entomologist, is now the oldest magazine touching on the subject, upon the
whole continent of America. But I wish to let you know one reason why our Society
and our m,agazine have survived so many others that have have started in the United
States and Canada and that is, that we have been so greatly helped throuo^hout nearly
the whole of our existence, by the Department of Agriculture for Ontario. (Applause.)
We began in a very small and humble way with a little magazine of eight pages that
was to be published whenever we bad enough material and enough money, and we had
fourteen members, all told, when we began. And we managed like many other societies

to struggle on, but unlike most societies of this kind, we have not died a natural death in
a few years. The Department of Agriculture came to our assistance, and gave us a small
grant at first, which was subsequently greatly increased, so thit while a number of years
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passed, we have been able to hold our own in the domain of science in ISorth America
and to spread our publication, not only all over the continent but, we may safely say, to

the ends of the earth. We have correspondents and subscribers in every part of the
world, including even South America, Australia, India and Japan, as well as the different

countries of Europe. I trust you will unite with me in expressing our thanks to Prof.

James. (Applause.)

THE VALUE OF ENTOMOLOGY.

Mr. James Fletcher, Entomologist of the Experimental Farm at Ottawa, spoke as

follows

:

Mr. Chairman, Ladies and Gentlemen,—It is my pleasure and honor on this

occasion to represent as well as I can a far better man than myself, namely, the Presi-

dent of our Society. After all the kind words which have fallen from the lips of our es-

teemed lecturer of the evening, the Deputy Minister of Agriculture, it is difficult to

give a resume of the work and objects of the Entomological Society of Ontario without

repeating something which may already have been better said. Our Society stands in

the position of a Division of Entomology to the Department of Agriculture and Arts,

and it is the wish of every member of tJie council that our work should be of the greatest

possible utility to the country at large. The work done in the past has been of an ex-

cellent nature, the prosperity and utility of the Society having year by year increased,

and I am happy to be able t<? say that, at the present time, the Society is in a more
prosperous condition than it has ever been before. We have a body of active, enthusias-

tic workers and every equipment for good work—valuable collections of insects, as well

as a first-rate botanical collection, a magnificent library, and, in addition, active branches

working up not only entomology, but also many other kindred branches of science. The
condition of our library is rather remarkable. It is undoubtedly the best library of works

on natural history in Canada and one of the best in ^orth America. Now I am quite cer-

ta'n, Mr. Mayor, that the citizens of London are not aware of this fact ; they do not

know of the valuable collection of books on natural historj' and the grand museum of

insects and plants which are deposited here in their midst, but which specialists are glad

to come from all parts of Canada to examine. Some people may say, " What is the use

of these collections of insects and plants ? They are pretty, it is true, but what is the use

of them ?" In reply, I would remind such enquirers that these objects are but means to an

end. The main object of our Society is to prevent Joss to the farmers of Ontario from

the attacks of insect pests. The enormous losses which take place in the crops of the

province every year from the depredations of injarious insects, can only be controlled by

specialists first studying up and understanding the habits of the insects which cause the

damage ; for this purpose collections of various orders of insects for study and compari-

son are essentially necessary. Moreover, by collecting and studying all the members of

a family, we may frequently anticipate and prevent injury by one species from knowing
the habits of an allied member of the same family. We aim then to make our collections

as complete as possible and look forward to the time when some day we may have in

our cabinets representatives of all the injurious insects which have given trouble in Can-

ada. These are matters of interest to the citizens of London, which place has always

been the headquarters of our Society ; and my advice to those of you who have not yet

found out what treasures you have among you, is to go and find out as soon as possible
;

it is worth your while, and I can promise you that you will at all times meet with a

courteous reception from our Curator, Mr. J. Alston Moffat, who will gladly show the

many beautiful objects in his charge to anj'^one who is interested enough to call upon
him.

Some striking instances of the usefulness of the study of entomology have already

been well laid belore you by Prof. James, and there are numerous others which might be

cited. If any proof of the matter were needed, we have merely to think of the large

number of official economic entomologists employed by the leading nations of the world,
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and to notice how the study of injurious insects is fostered by the most practical people

on the globe to-day, the Americans, who indeed were the first to organize a systematic

study of practical entomology and fungology. These two branches of knowledge are

certainly worthy of much study, for they are the two chief causes of a reduced output, in

other words, loss of revenue, in every country of the world.

The Losses in the agricultural produce of a country every year due to the ravages of

insects are said to be ten per cent, of the whole amount, and there is a further loss of

ten per cent, caused by fungi parasitic on plants grown by man as food for himself or his

stock. Familiar examples of such parasitic fungi are the black spot of the apple, smut
of wheat, oats, barley, etc., grape mildew and potato rot. All of these are diseases which
in the past have been the direct cause of the loss of large sums of money, but which
now, owing to the studies of specialists, can all be to a large measure controlled by prac-

tical methods, cheap, simple and effective, which can be used by every farmer in the
country possessed of ordinary intelligence. The same thing is the case with injurious

insects. Of those kinds which every year attack our crops and reduce our revenues, by
far the larger proportion have been studied out so fully, by men such as those who form
the membership of the Entomological Society of Ontario, that at the present time prac-

tical remedies are available for all who will take the trouble to ask for them or who have
kept themselves posted in the matters which concern vitally the success of their business.

But these facts are not appreciated generally by the people most concerned; the agri-

cultural classes. It is an old but true saying:— " We only miss the water when the
well runs dry." As a rule, farmers only think of remedies when they find their crops
seriously attacked, and they then find that in many cases it is too late to prevent loss

Many of the most successful means of protecting crops are methods of prevention and
must be put in practice long before the crop to be protected has reached maturity. The
farmers of Canada are much to be envied ; for they have advantages not surpassed in

any part of the world. Yes, sir ; not only have we here the glorious climate and mag-
nificent soil necessary for the production of the best agricultural products ; but we have
as well wise Governments who are doing everything possible to help us in making our
operations successful. We have our most active and useful Department of Agriculture,
at Toronto, which publishes every year in its annual report, the latest developments with
regard to all subjects brought before the various societies suosidiz^d by the Go-ernment;
these deal with many different agricultural matters, such as our own Entomolo^'ical
Society of Ontario, the Fruit Growers' Association, the Bee-Keepers' Association, the
Sheep and Swine-Breeders' Association, Farmers' Institutes and many others. All of

these f^ssociations receive grants, and the Government publishes their reports for th-i

good of the farmers of the country. Besides this, we have the Agricultural OoUet^e at
Guelph, a grand institution doing excellent work ; and, above all, we have the Dominion
Experimental Farm system maintained by the Federal Government, which is constantly
at work trying to assist the farmers of Canada by testing and examining all subjects
which it is thought may better their position and prospects. The publications of all

these institutions are issued free of charge and distributf^d with a liberal hand. In
fact I believe, as I have already said, there is no country in the woild where more
is being done in a wise way to help farmers than is the case to day in Canada.
(Applause.)

Is it not folly then on the part of any man in this country not to apprise himself of
these facts and put them in practice 1 To bring the matter back again abruptly to the work
of the Society under whose auspices we are gathered here to-night, is it not folly on the
part of any farmer in Canada not to find out what are the latest developments—or,

as Prof. James has put it, "what is the new agriculture,"—with regard to the best
methods of protecting himself from loss and of saving bin crops from the attacks of the
hordes of injurious insects which are ready to levy so heavy a tax upon all that he grows ?
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Many instances might be cited of the good results which have followed the diligent

work of entomologists.

Prof. James has already referred to that delightful incident by which the very exist-

ence of a lucrative industry, the cultivation of oranges

and other citrus fruits in California, was saved from
/ extinction. This was done by the timely introduction

/ from Australia, by the United States Entomologist, Dr.

C. V. Riley, of a small parasitic lady-bird beetle ( Fe-

dalia cnrdinalis, Muls.) which preyed upon the injurious

^^ Fluted Scale Icerya Purchasiy Maskeil), Fig. 1, an insect

-^^ which threatened at one time to destroy all the orange

groves in the Pacific States. Another instance of good
work of particular interest to Ontario farmers, was the

practical remedy first hit upon by Mr. L. 0. Howard,
now U. S. Entomologist, for fightiug the Clover-seed

Midge. Our farmers in Western Ontario now cut

or feed ofi the first crop of clover about June 20th, to

prevent injury to their seed crop by the Clover-seed

Midge. This is undoubtedly the best method of pre-

venting loss, but they do not think that the knowledge
Fig. 1. of that one fact, which is worth at least half a million

dollars a year to Canada, was due to the carefully studied investigations of one man.

They know nothing of the arduous and unremitting work which was necessary before

Fig:. 2. Fig- 3,

the diflferent dates at which the insect passed through its various stages, were definitely

fixed ; but, when this was done, it was at once possible from this knowledge, to sug-

gest an easy and very "efiective remedy.' The Clover-seed Midge is a minute gnat
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(Figs. 2 and 3) which lays its eggs in the forming flower heads of the clover plant

in May or early in June and again during July. There are thus two broods of this

insect in a season. The larvae (Fig. 4) of the first brood attain their full growth

about the end of June, when they leave the clover heads and go into the ground a s-hort

distance to complete their transformations, the perfect flies appearing about the middle

of July. The eggs laid by these midges produce the second brood of larvae which destroy

the fall crop of clover seed. Part of this brood matures in September, but the re-

mainder not until the following spring. Experience ha& taught farmers that the remedy

suggested of feeding otf their clover fields with cattle and sheep until the

beginning or middle of June, or cutting it; by the 20th of the same month,

is the only way to secure an autumn crop of seed ; thus, the grubs of

this first brood (the eggs of which wtre deposited on the growing clover

as the heads formed) are destroyed by the cattle eating them, or they dry

up with the clover hay which has been cut beferethey were mature enough

to leave the heads of clover and go into the gr )UQd to complete tbeir

stages. If the clover is left standing in the fields till the end of June,

asutficient time elapses for this latter process to take place, and the per-

fect flies emerge again just in time to lay their eggs in the opening flowers

of the second crop. In this way, the seed of the second crop is destroyed

as well as the first.

Few appreciate the fact that many of the common remedies which have

now come to be pretty generally practised all over Canada, were the out-

come of much labour and unremitting attention on the part of men who
had devoted years of close study to the matter. The farmer who saves

his crop of potatoes by dusting or sprinkling them with a mixture contain-

Fig. 4. ing Paris green, has small thought for the continuous effort and numerous

trials which were necessary before the ini>ecticidal properties of this useful substance were

discovered. Paris green, the standard remedy against all mandibulate or biting insects,

is a chemical combination containing chiefly arsenic and copper, about 60 per cent, of it

being arsenic. It is to this latter it owes most of its virtue as an insecticide. It is, I

think, almost an ideal material for the purposes to which it is applied by entomologists. The
danger of its being mistaken for some other substance of a harmless nature is reduced to

a minimum by its characteristic bright green colour, the colour green being very generally

recognized as indicative of poisonous properties. Its insolubility in water and under

most conditions to which it is likely to be exposed, renders its use very simple, although

this fact also necessitates the constant agitation, during their application, of all liquid

mixtures containing it, in order that the Pans green, which is very heavy, may be kept in

suspension uniformly through the whole liquid. Its fine state of division makes its

dilution either with liquids or dry powders very easy, and its extreme virulence as a poison

makes it possible to dilute it very much indeed without loss of its eflicacy as an insecti-

cide. It has been discovered of late years that, by mixing an equal weight ot quick-lime

with this arsenite, the caustic effects which sometimes follow its careless use on vegetation,

can be in a large measure prevented. This discovery has simplified immensely the

question of the most suitable remedy for mandibulate insects ; for now a standard strength

of one pound of Paris green, one pound of quick-lim^ and 200 gallons of wator may be

recommended for use on all kinds of vegetation. If it be thought more convenient to

apply the poison in a dry form, it may be mixed with fifty times its quantity of any dry

and finely divided powder.

The easiest way of applying Paris green to orchard trees is in a liquid mixture, by

means cf a force pump with a spraying nozzle. The good results which have followed

the adoption of spraying as a regular orchard operation, have been so remarkable that it

is now practised by all progressive fruit growers. There are various kinds of spraying

*Fig. 2a represents the male raid)?e enormously magnified ; 6, the htad, aid c, the peculiar cla-ping

organs still further magnified ; d, the joints of the antennae ; e. the claws ; f f, forms of the scales which
are distributed over the wmgs and body. Fig. 3a, represents the female midge similarly magnified ; b,

the head ; c, the tip of the ovipo-nitor ; d, a portion of one of the antennae. The small lines beside

the figures give the natural size of the midge. ¥'\^. 4a, represents the larva ; 6, the head withdrawn
into the first segment. These figures are from drawings by the late Prof. C. V. Kiley,
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pumps and nozzles, and thft latter are quite as important as the former. We have

now several onnd pumps manufactured in Canada ; but the best nozzles are the Ver-

morpl and the MicGowan The former is a modification of the Cyclone nozzle, invented

by Prof. Riley and hi.s staff, of the United States Division of Entomology ; the principle

of this nozzle is that the liquid is forced tangentially into a small chamber, so as to

strike the other side of the chamber ; it is then forced through a minute central

orifice, which has the effect of breaking: up the liquid into a very fine spray. Too much
importance cannot be attached to the fact that the liquid must be broken up into as fine

a spray as possible, so that a very small quantity of the liquid may be used, and that it

may be carried all through the foliage and left as a tine dew on the whole surface. In

this way sutEcient of the poison is deposited to destroy the insect enemies ; at the

same time, little is used, and there is no injury to the foliage.

During the past summer, there has probably been considerably more spriying done

than ever before. This is largely due, of course, to efforts th^,t have been made to bring

this excellent method of preventing loss to the notice of fruit growers at the proper

season. In Ontario much attention was drawn to the subject Ust yeir by some experi-

ments carried out by Mr. John Craig, Horticulturiat to the Central Experimental Farm,

in a few orchards of Western Ontario. These experiments were very muoh extended

and vigorously prosecuted during the past summer by instruction of the Hon John
Dryden, Minister of Agriculture, who recoctnize^ fully the value Df this work to the

province. The operations were put into the efficient hands of Mr. A. H. Pettit, who
visited a great number of stations throughout the province, giving instructions and sup-

erintending the spraying; of the orchards at regular interval.s. The full account of this

useful work will be published by the Department ; but I many mention that Mr. Pettit

has informed me that, on the whole, they have been very satisfactory.

In view of all that has been done by the Government of the country to distribute

accurate information as to the best way of preventing injury to fruits by insect and

funt^ous enemies, it certainly is a discrrace to our Canadian fruit growers that apples and

other fruits are exposed for sale in this country, And exported to foreign markets iti the

spotted and blemished condition that is frequently the case. It is disgraceful because it

is unnecessary. The two enemie.s, which are the cause of the greater part of this injury,

are the Black Spot, a fungous disease, and the Codling Moth, the larva of which is the

well known " apple worm " Satisfactory remedies for both of these have been found
;

the Bordeaux mixture tor the former, and Paris green for the latter. The cost of spray-

ing these washes over the trees is very little, compared with the great saving which is

made in the quantity and quality of the fruit harvested. Although it is true that the

number of different kinds of insects which may attack our crops is very large, the actual

number of those which are likely to appear every year is comparatively small ; of these

by far the larger proportion have been already studied and remedies have been published in

the official reports, which are available for all who ask for them.

Before closing I must refer to one more subject, namely, the Horn-fly of cattle, which,

of late years, has done so much harm among our d tirv herds, but about which, from know-

ing the details of its behaviour since it was introduced into America, entomologists were at

once able to give encouragement to dairymen, that in a year or two the virulence of its

attacks would be much diminished. This prediction, I am glad to say, has proved

correct ; while, two years ago, in this very district, the loss in milk supplied to cheese

factories was stated to be nearly fifty per cent, of the whole supply, last year it was

much les«, and during the present season, as far as I can learn, it has been brought down
to only five per cent. Next year and thereafter, I hope confidently, that the annoyance

from this insect will be reduced so much as to require no more attention than is given

to-day to the ordinary cattle fly (Stoinoxj/s calciirans, L.)

Now, Mr. Chairman, I maintain that all this saving, to which I have referred, has

been brought about from the development of the science of entomology. Science is a

terrible word in the eyes of some people ; but, after all, it is merely an illustration of the

affectation of the age ; some people like to use long words where short ones would do as

well or better, or to use Latin where plain English would do. Science is a Latin word
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which means simply knowledge, and it has been given the special signification of exact

knowledge, or the best knowledge. I presume this was what Prof. James meant when

he explained to us that the new agriculture was simply an outcome of the necessity,

nowa-days, for farmers to have the best possible knowledge and education upon all

f-ubjects aflecting their calling. I feel sure that everyone here was pleased to hear his

kind words about the diflerent societies he referred to, and most particularly proud of

what he said of the work of th's Society. There is no doubt that special knowledge is

now necessary for farmers to compete successfully in the struggle of life. I noticed a

statement in the newspaper this morning which well illustrates this fact.

Prof. Henry, one of the best known teachers of agriculture, who is at the present time

doing good work at the Wisconsin Agricultural College, obtained his position owing to

his practical knowledge of all the details of farming. He has always held that the best

men and the best knowledge were necessary for successful farming, and used it as an

argument for farmers' sons to remain on their farms and study farming in earnesr.

There was a vacancy at one of the other agricultural colleges for an agriculturist, and,

the story goes, that Prof. Henry was asked if he could send a suitable man to fill the

pest at $1,500 a year. His answer was that he regretted to say that he could not tin n

find a man properh equipped with all the necessary knowledge of farming, but that if it had

been a lawyer or a doctor that was required he could send a whole carload at $600 apiece !

Mr. Flf-tcher resumed his seat amid much applause, and was followed by the Rev.

T. W. Fyles, of Quebec, who read the following paper :

HOW THE FOREST IX THE DISTRICT OF BEDFORD WAS SWEPT AWAY.

By Rev. Thomas W. Fyles, F.L.S., South Quebec.

The remarks contained in this paper apply to that hilly section of the Eastern

Townships which lies between the Seigniories on the one hand and Lake Memphremagog
on the other, more paiticularly to the counties of Missisquoi, Shefford and Brome. I have

known the locality for nore than thirty years, and, in the early part of that period, was

intimate with many of the first settlers of the district. Originally this was one vast

forest, broken here and there by lakes and beaver meadows. The prevailing trees were

the pine (Pinus sirobus Lin.), the hem]ock {Abies Canadensis Michx),tne spruce {Abies nigra

Poir), the Vjalsam {Abies balsamea ^larshall), the cedar {Thvja occi'hntalis Lin.), the tama-

rack {Larix Americana Michx), the maple {Acer saccharinum Wang), the beech (Fagus

feruginea Ait), the elm ( Uhnus Anipricana Wiild ), the basswood (
Tilia Americana Lin), the

white ash {Fraxinus Americana Lin), the brown ash {Fraxmus sambucifolia Lin.) the

birch {Betula papyracea Ait), the butternut {Juglans cinerea Lin.), the red cherry {Cerasus

Pennsylvanica Linn ), and the black cherry {Cerasus serotina Ehrhart). Some spots were

named from the nature of the growth which covered them, as Pine Mountain and Spruce

Mountain, in Brome.

In early days the staple productions of the district were pot and pearl ashes ; and

the tree that was found to yield the greatest abundance of these was the elm, and as in

those days the law was admini-^tered in Montreal, and was an expensive luxury, the

early settlers, many of whom were squatters, were allowed to do in the forest very much
that which was right in their own eyes. Accordingly regardless of meum et tuum, they

cut down the elms wherever they could find them, and converted them into " black

salts." Consequently the elms of the primeval forest were the first of its trees to dis-

appear. The pines followed next in order. The quality of the timber and the ease with

which it was worked brought the white pine into great request. Where there was water

transit, as for instance, near Lakes Champlain and Memphremagog, the clearing oflf of the

pice was rapid. And, throughout the district local requirements could be satisfied only

with the choicest timber, and all that was not of the best was accounted " vile and
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refuse," and was "attprly destroyed." The old court house at Cowiasville and the old

church at West Shefford, in the soundness and clean grain of the pine lumber employed
in them, showed the fastidiousness of their builders' choice of materials.

In the meanwhile, in the straggle for existence, the forest at large was b3ing beaten

batk ; and as Sampson of old said of the Philistines, so the settler might have said of his

hacked and dismembered foes, " H»aps upon heaps here they lie !" Blackened piles

cumbered the land, to be burned at fitting season, and their remains draggel into new
pyres, until, in the language of the people, they were " quite worn out."

The first clearings for actual settlement were mide where hardwood timber

abounded, for it was well known that hard wood stumps rot out in seven or eight years,

whereas the stumps of black timber endure for a lifetime. The tre'^s that were utilized

in the havoc were the white ash, the brown ash and the bisswood, which were split into

fence rails. Now and then a cherry or a bird's-eye maple found its way to the turner's,

to be converted into furniture, but too often indiscriminate destruction m ide room for

the corn field and the potato patch. Often when the maples were spared to form a

sugar bush, carelessness and ill usage insured speedy decay. I frequently saw trees

tapped by the acre with slanting gashes a foot long and two or three inches deep, a pro-

ceeding which impaired the circulation of the sap, producing a diseased condition of the

tree, which, as we shall presently see, was pecaliirly inviting to the attacks of injurious

insects. Those were the days when stately specimens of the basswood (the lumber of

which would now be worth $20 per thousand) were felled and notched into sections,

which were split oflf and roughly shaped into sip troughs, the larger portion of the wood
being wasted in the process.

As the clearings were enlarged and the dairy afi"jrded more employment and greater

profits, the traffic in " black salts " died out, and a second p^-riod in the history of the

district may be said to have been reached. A third and striking era was opened when,

by the enterprise of the lite Hon. A B. Foster, the railway to Waterloo was completed.

Not only did farm produce meet with a readier sale, but a demand for hemlock btrk, to

supply the southern markets, arose, and men turned their attention more closely to the

black timber. The short interval between the hoeing season and hay-time was diligently

turned to account in peeling bark—the stripped hemlocks being allowed to lie as they

had fallen. In consequence tangled slashes often disfigured the uplands, until a second

growth—usually of poplar—hid their deformities.

Hitherto we have considered man's work in stripping the land of its bosky covering,

but the elements played no unimportant part towards the same end. Fierce winds from

the low-lying " French country," compressed in the valleys and defiles, again and again

rushed up the mountain sides, and wherever they found a break formed by new settle-

ments, impinged upon the exposed edges of the forest, and tumbled many goodly trees over,

as if some huge monster were rooting amongst them. I know one spot where, for some acres,

the trees, after a hurricane, lay in swaths, like grain from the scythe of the mower.

But, if the wind slew its thousands, fire may be said to have slain its ten thousands.

The heedless and untimely burning of a brush heap often started a conflagration which

extended for miles. One of the first inhabitants of Iron Hill told me that the grandest

sight he ever saw was the fire rushing up through the pine woods on the western slope of

Brome mountain. In May, 1877, I rode with the late Sheriff Cowan Irom Cowansville

to Philipsburg, and men were pulling down fences and " fighting fire " all along the way.

And at Philisburg clouds of smoke, sweeping across Missisquoi bay, told that the fire was
raging in the State of New York. Great damage was done to the second growth sugar

woods by this conflagration, and for several years after maple wood was a bon marche.

In addition to man and the elements, an innumerable yet unobtrusive army of sap-

pers and miners worked upon the forest trees—grubs of beetles and horntails, and cater-

pillars of moths. I shall speak of but a few kinds that attacked (1) the "black timber,"

(2) the hard woods, (.3) the poplars.
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(1) I remember standing ia the chancel of a new^ church which I hid built in the

township of Brome in 1864, and hexring from the fljor a slight rasping sound, I watched

attentively, and presently the jaws and head of a Baprestis larva (Fig 5a and c, the

larva and head; b pupa, d beetle), appeared through a hole. I looked arouad me and

saw that there was a row of holes wherever the flooring rested

upon a sleeper, and I found that the sleepers had been made of

small spruce and hemlock trees hewn a little on the upper side.

These trees were the habitations of Buprestidie, the larvae of

which, having at this time attained their full growth, had

gnawed their way through an inch of floor-lining, and an inch

and a quarter of spruce boarding to the upper air, that they

might enter upon the pupal condition satisfied that a way of

exit had been secured for the coming imagoes.

There is an insect, a longicorn beetle which, like the

" Tiraberman " of Scotland, finds its food and habitation in the

pine. It is Monohammus Gonfusor Kirby (Fig- 6) It is a

dark gray, square-hipped insect, an inch and a quarter long,

with antennae of twice that length. This creature often presents itself unexpectedly in

strange quarters. One afternoon I was sitting in my study in the rectory at Cjwansville,

which was then a new building, when suddenly a strange object came down with a great

clatter upon the book I was reading. It was M. confusor. " Where did you come

from 1 " [ said. I looked round and soon discovered a hole recently made in the casing

of the door. What an experience that insect had

gone through ! It had sprung from an egg laid in

a crevice of a standing pine. The tree into which

it had eaten its way had been cut down, hauled

about in the woods, soaked in the mill-pond, and
cut up by the circular saw. The boards had been

banged about in the piling, had been kiln-dried,

and then passed through a planing-machine. That
particular board in which the beetle had had its

habitation had been worked by hand in " the sash

and door factory;" had been planed and fitted,

and hammered and painted ; and yet—surviving

all the rough usage, and escaping all the deadly

weapons—there had lain M. confusor snugly en-

sconced in his square-inch, or so, of wood, reserv-

ing himself until he could present himself as a

gentleman. (Fig. 6.)

Another beetle closely related to M. confusor, and of similar habits is Monohammus
marmorator Kirby. It is somewhat smaller than M. confusor, and has shorter antennae.

In color it is brown, marbled with pale yellow.

A third insect belonging to the same genus is Monohammus scutellatus Say, (Fig. 7).

It is called by the French-Canadians, " Z« Forgeron"—the Blacksmith. It is deep

bistre in hue, and has a white scutellum. During the

past season (1895) this insect has been unusually num-

ous and destructive. In the spring one of my neighbors

planted an extensive hedge of spruce around his grounds.

By the end of summer nearly every scion had been girdled

or partially so by the Forgeron. The larvae of the species

are even more destructive than the perfect beetles. I

have seen a fine, large, spruce tree snap off, two feet from

the ground, under pressure from the wind, and, on exam-
Fig. 7. ination, have found that the stem was tunnelled through

and through—scores of the Scutellatus larvae having mined and countermined it in

all directions.
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(2) The hardwood also affords food and lodging to various insects. The handsome
beetle, Glycohius speciosus Say (Fig. 8) (whose black and yellow livery is so suggestive of

hornets and stings, but is speciosus notwithstanding) is frequently found in our wood-

sheds, having arrived at perfection in the maple, the bsst of our fire-

wood.

But there is a creature that far more extensively assists or

accompanies the decay of the hardwood trees. It is one of the Horn-
tails, fremex columha Linnseus—an insect belonging to the order

hymenoptera. The female Tremex is provided with a strong,

black, bristle like ovipositor, which proceeds from the centre of the

abdomen, and, when not in use lies extended beneath and beyond

that section in a fixed and protecting sheath. In depositing its eggs

the creature withdraws the ovipositor from its sheath raises its body

and drives the appendage through the bark and into the soft wood,

laying its eggs therein. As soon as the young grubs are hatched Fig. 8.

they begin to tunnel the wood, enlarging the bore as they increase in size. By the end

of the first season they attain the dimensions of thread worms. The full grown larva is

an inch and a half in length and has a waxen appearance. Its mandibles have a ferru-

ginous tinge and its spiracles a'"e light brown. T'he prop-legs are imperfect and the body

terminates in a short spine.

Long observation has led me to believe that the. Horn-tails and other borers do not

attack sound and healthy trees. I stated this belief in a lecture I gave in the Somerville

course some years ago. Since then I have read the Eev J G. Wood's " Insects at Home,"
and I am glad to find that some remarks of his bear out my statement. Speaking of the

dreaded Scalytus destructor Olivier of Europe he says :

—

" It is much doubted whether the Scolytus ever attacks a healthy tree, principally,

as is conjectured because in such trees the burrows of the insects are filled with sap

which not only drives out the beetles but prevents their eggs from being hatched. Still

when a tree becomes unhealthy the attacks of the Scolytus prevent it from recovering

itself," etc.

A tree struck by lightning, or broken by the wind, or scorched by fire, or hacked

and abused by man is the chosen object of insect spoilers.

Fig. 9.

I have spoken of the waste of hemlock which followed upon the first demands for

tanbark. Felled hemlock trees that are not soon sent to the sawyer's, are sure to be

confiscated by a sawyer of another kind, Prionus unicolor, as Hirris calls it—the one-

coloured sawyer—the Orthosoma hrunneum of Forster. (Fig. 9.) For nature not only abhors

a vacuum ; she also abhors waste. A standing hemlock in the last stage of its existence
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produces the Boletus igniarius which nourishes the Toad Beetle, Boletophagus corticola,

Say. A fallen hemlock becomes the food of the Prionus grubs. (Fig. 10.) The creatures

are well known to every farmer who has had to clear his land of the half rotten trophies

of his early triumphs over the wilderness.

It yet remains for me to say a few words (3) concerning a borer which attacks the

poplars, the latest growth on neglected brush lands. The insect is Cossus centerensis,

Lintner. It belongs to the order lepidoptera. The perfect insect is a large moth with
crape-like wings, dark grey in colour, reticulated with fine black lines It mikes its ap-

pearance in July. The male is smaller than the female. The presence of the larva is

betrayed by the frass, or half digested sawdust, which it throws out, in early summer,
from its burrow in the tree. On attaining its full size, the caterpillar retires some inches

into the tree, and assumes its chrysalis condition. In due time, the chrysalis, by means
of a series of serrated rings on its body, works it way along the tunnel bored by the
larva, to the surface of the tree, and forces itself through, so as to clear its wing cases.

The skin then bursts, and the perfect insect makes its escape.

In bringing this brief history to a conclusion I would bear in mind that the aim of

all historians should be to convert the mistakes of the past into lessons for the future ;

and I would ofier a few practical hints :

—

I. Believing in the powers of the press, I would commend to all newspaper editors

the practice of devoting a column to the discussion of rural affairs. Under a judicious

editor the practice is invaluable, for many men in country places read the newspaper, and
read little else.

IF. In all normal and training schools, teachers should be led to see the importance
of training the young in habits of prudence, forethought and economy For want of

the exercise of such qualities in his early days many a farmer has now to buy his fire-

wood, or to obtain it from a distance at the expense of much time and labour.

III. I would recommend farmers to thin out their sugar woods, plantations and
copses, so that the trees may have ample room to spread their roots and obtain a firm

hold on the earth, that they may not easily be overturned by a tempest.

IV. I should say, do not over-prune, and prune in the winter when the sap has
ceased to work. Cover all wounds with grafting wax or oil-paint. Neglect of these

precautions will throw the trees into a condition which will assuredly invite the attacks

of destructive insects.

Lastly, I should say, tap your maple trees with care ; use a duck-bill augur and
cedar spouts, which "give" and do not split the bark.

A cordial vote of thanks to the Mayor, for his kindness in presiding on the occasion

and allowing the use of the city hall for the meeting, was proposed by Mr. Dearness,
who spoke very happily of the pleasure and instruction which they had all received
from the addresses of the evening, and was seconded by Mr. Sounders, and adopted by
the meeting with much applause.

Mr. E. R. Cameron then moved, seconded by Mr. S. H. Cra.ig, a vote of thanks to
the speakers who had come from a distance to address them, and had afforded them
so much gratification. After putting the motion, the meeting was closed with a few
pleasant remarks from the Mayor, who wished the Entomological Society of Ontario a
long continued and prosperous career.

THURSDAY, NOVEMBER 28th.—MORNING SESSION.

Thfo meeting was called to order at 10 o'clock, a.m., the chair being taken by
Mr. Fletcher. The reports of the various sections of the Society were presented and
read by their respective secretaries.
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REPORT OF THE BOTANICAL SECTION.

The Botanical Section beg to submit the following report for the summer of 1895 :

Regular weekly meetings of the section were held from April 22nd to October
19th. The average attendance was considerably in advance of that of the previous
year. A number of the public school teachers of the city joined the Society, and
became industrious workers in our section. For the benefit of those just beginning
the study of botany, a part of each meeting was devoted to the study of some impDr-
tant natural order, illustrated by typical specimens collected by the members.

Papers upon the following subjects were read at different meetings

:

1. "The Humanity or Civilization of Plants and Flowers," Prof. J. H. Bowman.

2. "The Relation of Chlorophyll to the Forms of Plants," W. T. McClemevt.

3. " The Distribution of Plants in Ontario, with Special Reference to the London
District," Mr. J. A. Balkwill.

4. "The Dissemination of Seeds," W. T. McClement.

One public field day was held, July 1st, when the members and their friends visited

Komoka, and made large and beautiful collections, the feature of the day being the

abundance of Cypripedium spectabile.

During the season the following plants were added to the local list

:

Spergula arvensis—Mr. J. A. Balkwill.

Arctostaphylos Uva-ursi—Prof. J. Dearness.

The section have deemed it wise to direct their attention to the arrangement of

a Flora of Middlesex county. A good start has been made toward this, as we have
the list of Polypetalous and Gamopetalous Exogens ready for final revision. We have

to thank Mr. Fletcher for a number of rai'e and interesting plants from the Ottawa
district, which he donated to the Herbarium.

W. T. McClement, Secretary.

Mr. Fletcher spoke of the value of the proposed Flora of the Oounty of Middlesex.

He also stated that Spergula arvensis, which had recently been found in the neighbor-

hood of London, was recommended by the Michigan S^ate Agricultural Cjllege for

introduction as a fodder plant, but in Europe it was regarded as a persistent and

troublesome weed, and was found to bear the same character in some parts of Canada.

He strongly deprecated its introduction by farmers into this country.

REPORT OF THE GEOLOGICAL SECTION OF THE ENTOMOLOGICAL
SOCIETY FOR THE YEAR 1894-95.

We have much pleasure in reporting to your honorable body that the Geological

Section has had a most prosperous year. Our membership has increased ; the average

attendance at our meetings has been greater than during any previous year.

Many valuable additions have been made to our private collections since last we
reported progress, but we are still looking forward to the formation of a central collec-

tion in our city, to which the members of our Society and all our citizens may have
free access.

The section would suggest that it would be a great advantage to students of

mineralogy if some steps could be taken by which the small number of Geological and
Natural History societies in the Province could be provided with small collections of

accurately named specimens of the chief economic minerals.

The members of our section have made trips to a number of places of geological

interest, including Rockwood, Flora, Guelph, North Dorchester, and the mammoth and
colossal Caves of Kentucky.
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Valuable papers have been read before our section, showing the methods of gold

mining in Australia, Colorado, Ecqnador and Madoc.

Addresses on the following subjects have been mide by various members of our

Society :

1 "Trip to St. Joseph's Island." By Mr. MoRRis.

2. "Australian Gold Fields," Mr. Webb.

3. " Crystallography," Dr. Wilson.

4. "Canoe Cruise on Lake Nipissing," Mr. Allison.

5. " Physical Basis of Knowledge," Mr. Scarrow.

6. "Correlation of Forces," Mr. B. Green.

7. " Trip to Mammoth Cave," Dr. Wolverton.

Signed on behalf of the Geological Section by

G. F. Sherwood, Secretary. S. Woolverton, Chairman.

REPORT OF THE MICROSCOPICAL SECTION OF THE EXTOMOLOG[OAL
SOCIETY.

The season opened with the first meeting on October 12th, and continued every

second week till March 29th, at which time, as is usual, we discontinued in favour of the

Botanical Section, of which nearly all the microscopists are active members.

Regular Meetings.—There have been twelve such. Interest has been well sustained

throughout the season, meetings regular, attendance good, subjects excellent and well

presented. More than usual the members have engaged in practical work. Among the

subjects were :
" The .Study, Dissection and Mounting of Earthworms," led by Dr.

Hotson ;
" Fungi" (Hymenomycetes), and "Wood Sectioning, Staining and Mounting,"

led by Prof . Dearness ; '' Insect Mounting Without Pressure," also "Cell Building," by
Mr. Rennie ; "Brownian Movement," led by Mr. W. T. McClement ; "Fiuid Mounting of

Green Algse," also '' Collection and Mounting of Diatoms," led by Jas. M. Bowman.
Very many microscopical plants were brought in by members and furnished many an
enjoyable hour.

Opon Meetings —Of these, two were held, and, as usual, attracted a large attendance
and were well appreciated by those for whom they were intended. In this connection we
would say that we find our present- quarters very iU-suited for this class of meeting.
Had we held the same in some more convenient place, no doubt a great and favorable

difference would be observed.

Outings —These are not so frequent as they might, and would be, if it were not that
we occupy only winter months. We have, however, the benefit of the botanists' excur-

sions in the summer time as our members who are botanists are always thinking of our
sectipp and preserve their finds and work up their subject in connection with them for our
meeting season.

Jas. H. Bowman,
Secretary of Section.
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REPORT FROM THE ENTOMOLOGICAL SOHIETY OF ONTARIO TO THE
ROYAL SOCIETY OF CANADA.

By the Rev. Thomas W. Fyles, F.L.S., Delegate.

I beg to state respectfully that the Society I have the honour to serve on this important
occasion, is in a healthy and growing condition—sound financially, possessing a large

amount of materiel, and held in estimation at home and abroad.

It is to be expected that the subject of economic entomology will commend itself

more and more amongst the intelligent members of a fruit growing and agricultural com-
munity. The insect enemies of the farmer and gardener are numerous and persevering,

and accomplish incalculable harm ; and a society that studies the life histories of these

foes, and searches for checks upon their efforts, can hardly fail to win adherents and to

command support. Accordingly we find that at the thirty -second annual meeting of our
Society the council was able to congratulate the members upon "the steady increase in

numbers which continued to take place, and the hearty interest that was maintained in

the various departments of the Society's work."

The headquarters of the association are in London, the chief town of one of the mo
important agricultural and horticultural sections of Ontario, and a fitting centre for a
society which is aided by the Ontario Government, and is intended to promulgate prac-

tical information amongst the cultivators of the soil, as well as to foster scientific research.

The Government grant made to the Society annually is 81,000.

That the Society is doing the work expected from it, and doing it well, may be
shewn on suflicient testimony. Thus Mr. L O. Howard, Chief Entomologist of the Depart-
ment of Agriculture, Washington, says of it :

" The Society has conscientiously complied
with the conditions of the grant. Its reports published annually have greatly increased

in size, and in the general interest of their contents. They have contained much matter
of economic value as well as of educational interest." And the editor of an English
magazine speaks of the report last issued as one of more interest to him than all others

received from America. Doubtless the Society, with a larger grant, could accomplish
more good.

The annual meeting, to which I have referred, was held on the seventh and eighth

days of November last. The value of the addresses and of the papers read, and the

beauty and rarity of the specimens exhibited on this occasion were fully appreciated by
those who were privileged to attend. The President's address was particularly valuable

as an instructive sketch, historical and geographical, of the Society and its work. It

was learnt from it that the society has observers and correspondents from east to

west throughout this vast Dominion—from St. John, N. B , and Halifax, N. S., to

Esquimau in British Columbia and Masset in Queen Charlotte Islands. A very valuable

paper on " The Rhopolocera of the Eastern Provinces of Canada," was read on this

occasion by the Rev. Dr. Bethune, editor of the Canadian Entomologist It gave a com-
plete list of species and the names of the localities in which each local kind has been
taken with—as far as is known—the food plants of the difierent species.

The titles of the other papers read at the meeting are as follows :

—

"Insects Collected in Bermuda During the Winter of 1894," by Gamble Geddes,

Toronto.

"Common Names for Butterflies—Shall We Have Them?" by H. H. Lyman,
Montreal.

" The Pitcher-Plant Moth," by James Fletcher, Ottawa.

" Catastega aceriella Clemens, Semasia signatana Clemens," by the Rev. Thomas W.
Fyles, South Quebec.

"Notes on a Few Canadian Coleoptera," by W. Hague Harrington, F.R.S.C.,

Ottawa.
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" Food, Feeders, and Fed," by Rev. Thomas W. Fyles, F.L.S., South Quebec.

" An Attack of Ephestia interpunctella," by H. A. Stevenson, London.

" The Economic Value of Parasitism," by F. M. Webster.

"The Re appearance of Pieris Protodice Boisd." by J. Alston Moffat, London, Ont.

" Remarks on the Structure of the Undeveloped Wings of the Saturniidse," by J.

Alston Moffat.

" Bordeaux Mixture as a Deterrent Against the Flea Beetles," by L. R. Jones,

Burlington, Vermont.

" The Gypsy Moth," by James Fletcher, Ottawa.

' The San Jose Scale," by James Fletcher, Ottawa.

"Irjurious Fruit Insects of the Year 1894," by James Fletcher, Ottawa.

The twenty-fifth annual report, issued by the Society, contains portraits of Professor
William Saunders, F.R S.C . President of the Society irom 1875 to 1886, and Augustus
Radchffe Grote, A.M., one of the Society's honorary members, and it is also illustrated

with sixty figures of insects.

Besides the President's address and the papers above-mentioned, the report
contains .

—

The minutes of the meeting.

The Report of the Librarian and Curator, Mr. J. Alston Moffat.

The Report of the Montreal Branch, presented by Mr. H. H. Lyman, President, and
signed by Mr. A. F. Winn, Secretary.

The Report of the Geological Section, presented by Dr. S. Woolverton, Vice-Ohairman.

The Report of the Botanical Section, presented by Mr. W. F. McClement, Secretary.

The Report of the Delegate to the Royal Society of Canada.

A very valuable abstract of the proceedings of the sixth annual meeting of the
Association of Economic Entomologists, supplied by Mr. L. 0. Howard, Entomologist of

the Department of Agriculture, Washington, and Mr. 0. L Marlatt, Secretary of the
meeting; and a number of interesting notices, critical, biographical, etc.

This report is distributed " not only to our own members, but to every member of

the Fruit Growers' Association, to members of Parliament, the Mechanics' Institutes, etc.,

making an issue of 6,000 copies, (W. H. Harrington, Canadian Entomologist, vol.

XXVI., p. 2.)

The Society's library now numbers 1,361 volumes—seventy-seven having been added
in the course of the year.

Important additions have been made to the Society's collections of insects. In its

cabinets may now be seen representatives of 1,077 species duly classified and named.

The Society is fortunate in retaining the services of Mr. J. Alston Moffat as Librarian
and Curator. By his methodical habits, his manual skill in mounting specimens, and his

extensive knowledge of the lepidoptera, Mr. Moffat is peculiarly fitted for the position

he holds.

During the year the various sections of the Society have held field days at St.

Mary's, Dorchester, Kilworbh, Byron, Komoka, Kittle Point (Lake Huron), Ilderton,

Thedford, Beechville, Woodstock, Mud Lake and other places. The value from an
educational point of view of such expeditions in a neighborhood that possesses such experi-
enced scientific guides and instructors as Messrs. W. E. Saunders, J. M. Denton, J. A.
Balkwill, J. W. Dearness, J. H, Bowman, Dr. S. Wolverton, R. W. Rennie, all long
connected with the Societj', besides younger and enthusiastic men, is beyond estimation.
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The Canadian Entomologist has reached its twenty-seventh year. The volume for

1894 contains articles from sixty one contributors—fourteen residing in Canada, forty in

the United States, five in England, one in Germany and one in Sweden. In its pages are

described no less than seven new genera and ninety-five new species of insects. The
magazine continues under the able management of the Rev. 0. J. S. Bethune, D.C.L

,

F.R S C, etc.; and it is a striking proof of the courage and perseverance of its editor

that notwithstanding the cares and anxieties that must have thronged him, through the

destruction by fire of his noble school buildings and the beautiful chapel attached to

them, the Canadian Entomologist has made its appearance as regularly as ever and as

carelully edited.

Hitherto the Entomological Society of Ontario has studied the life-histories of

insects, the methods of attack of the pests of the homestead, the storehouse, the garden,

the orchard, the field and the forest ; the ways for circumventing these foes ; and the

nature and application of insecticides. Much, no doubt, remains to be learned on all

these subjects. But the attention of naturalists has of late been drawn to a new and
most important matter. It is, to use the heading of one of the papers published in the

Society's report that has been mentioned. The Economic Value of Parasitism. It is

well to know how to meet enemies ourselves, but it is better sometimes to know how to

direct faithful allies against them. If the parasite {D iplosis grassator Fylea), which keeps

down the numbers of the Philloxera in this country, had been carried over to Europe, it

would doubtless have saved many a vineyard that has disappeared. The introduction ot

the Australian Lady-bird ( Vedalia cardinalis Mulsant), the foe of the •' Fluted Scale," has

probably saved the orange graves of Oalifornia from extinction. The predaceous beetle

(Clerus formicarius Linnaeus) has lately been introduced into Western Virginia by
Professor Hopkins, as a check upon the " Borers " that hav« wrought such destruction in

the spruce forests of that country. And this bringing about of good by the directing of

insect agents is only in its beginning. As our knowledge increases we shall in all

probability be able to gather and control forces that at present are but little understood.

Election op Officers.

The following gentlemen were elected ofliicers for the ensuing year :

President—J. W. Dearness, London.

Vice-President—H. H. Lyman, Montreal.

Secretary—W. E. Saunders, London.

Treasurer— J. A. Balkwill, London.

Directors—Division 1. James Fletcher, F.L.S., F.R.S.C, Ottawa
" 2. Rev. 0. J. S. Bethune, F.R.S.O., Port Hope.
" 3. Gamble Geddes, Toronto.
" 4. A. H. KiLMAN, Ridgeway,
" 5. R. W. Rennie, London,

Librarian and Curator—J. Alston Moffat, London.

Editor of (he ^^ Canadian Entomologist"—Rev. C. J. S. Bethune, M.A., D.C.L, Port
Hope,

Editing Committee—J. Fletcher, Ottawa ; H. H. Lyman, Montreal ; Rev. T. W. Fyles,
South Quebec ; J. M, Denton, London.

Delegate to the Royal Society—J. D, Evans, Trenton,

Committee on Field Days—Dr. Woolverton, Messrs. Sherwood, McClement, Balkwill,
W. Stevenson, W. E, Saunders, Anderson, Elliott, RENNiE,|and Bowman,
London,

Auditors—J. M. Denton and J.^H. Bowman, London,
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Field Days.

A discussion on Field Days and the best methods of conducting them was parti-

cipated in by most of the members present. Mr. Fletcher described the plan adopted by
the Field NatoBalists' Club of Ottawa, which had proved very successful. It was decided

that every eflfort should be made next summer to develope the system and that the annual
meeting of the Society should, if possible, be held in August in order to have a general

outing for the members in connection with it.

The Canadian Entomologist.

A discussion was next carried on by Messrs. Balkwill, Rennie, Dearness, and Fletcher

as to the possibility of reducing the expense incurred in the publication of the Canadian
Entomologist. The treasurer and editor were instructed to confer with the publishers on
the subject. Mr. Dearness suggested that a leaflet should be printed for enclosure in

correspondence, setting forth the advantages of membership in the Society.

AFTERNOON SESSION.

The meeting was called to order by the President, Mr. J. W. Dearness, at 3

o'clock, p.m.

Papers were presented by Mr. Moffat on " Observations on the Season of 1895,"
" Variation, with Special Reference to Insects," and " The Growth of the Wings of a

Luna Moth."

Mr. Fletcher gave an interesting address on his trip to British Columbia during

the past summer, which was undertaken for the purpos"! of collecting and observing

insects and plants throughout the region traversed. He illustrated his remarks by
exhibiting a beautiful collection of dried plants that he had made, and several boxes of

rare and remaikable insects.

A fiue specimen of the exceedingly rare elater, Sarpedon scabrostis, was exhibited

by Mr. J. D. Evans, who had taken it during the past summer at Trenton, Ont.

The receipt of valuable donations to tQe Society's collection of insects was
announced from the Rev. G. W. Taylor, Nanaimo, B.C , Mr. E. Firmstone Heath, the

Hermitage, Carcwright, Manitoba, and C. de Blois Green, Osoyoos, B.C., and the hearty
thanks of the Society were accorded to the donors. Dr. Bethune stated that arrange-

ments had been made for the exchange of publications from the year 1868 with the

Entomological Society of France, whose " Annals " would form a very important and
valuable addition to the library.

Much time was very enjoyably spent by the members during both the days of
meeting in exhibiting rare captures, examining the cabinets and books of the Society,

and comparing notes on many interesting entomological subjects.

INSECT INJURIES OF THE YEAR 1895.

By James Fletcher, Ottawa.

The insect injuries to the crops of the province during the past season have been
almost entirely by well-known pests.

Cereals.—Grain crops have suSered very little; the most serious injuries were by
" grasbhoppers." These developed in large numbers all through those districts where
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drought prevailed, and did much harm to grass, oats and barley. The species which
were most abundant were Melanoplus femur-rubrum, M. atlanis and M. bivittatus.

Cutworms (Fig. 11) were less complained of than usual, taking the province as a whole.

Hadena arctica and Hadena devastatrix

occurred abundantly in the extreme west-

ern counties. Hessian fly was sent in

from the Muskoka district; and also the

joint worm (Isosoma hordei),Fig. 12, the

latter attacking wheat and injuring it to

the extent of five per cent, at Meaford,

Ont.

Fig. 11. Fig. 12.

Fodder Plants.—Under this head, undoubtedly the greatest damage was done by
j^ittrfshoppers, and farmers will do well next season to examine their grass lands early in

the season before the grass is too high, to see if there are many of the young, and
if so, to use one of the diflerent "hopper-dozers" or oil pans which are used to such
good effect in the Western States. The Pea Moth has continued its injuries, and up to

the present no practical remedy has been discovered. I commend this insect to the

particular attention of our members. Although known as so abundant and injurious

ior the past twenty years, the perfect insect in this country has never yet been identified.

Hoots,—The Colorado Potato-beetle still exists in great numbers, but with so cheap
and effective a remedy as Paris green, it cannot be considered a serious enemy except by
the lazy or careless The larva of Gortyna cataphracta was sent in from three or four

places in Eastern Ontario as having bored into the stalks of potatoes, tomatoes and
many other garden plants. A new attack on potatoes reported this year for the first

time was by Otiorhynchus ovatns, which was sent from Fenella, Ont., by Mr J. B.

Brook, who had found it girdling the stems of his potatoes. The same insect was
found injuring young apples, pears and currants at Arthabaskaville, Que. Turnips
were badly attacked all over the province by the Turnip Aphis, and many reports were
received. There is no very satisfactory remedy for this insect. Careful watch should

be kept in August when hoeing and thiuninor turnips At that time the colonies are

small and lew in number, and if care be taken to destroy them then, much may be

done to control the outbreak. Spraying with kerosene emulsion was found to be
useful when the colonies were not too numerous. A tobacco and soap wash would be
equally eflective. The Diamond-back Moth (P^it^eZ^a cruciferaruni) was als) abundant
both on turnips and cabbages, but affected the crop very little. Oibbage and Onion
Root-maggots were as usual abnndant in many places, and did much harm The
Imported White Cabbage Butterfly {Pieris rapce), Fig. 13, is not now considered a very

serious enemy where the use of pyrethrum powder
and flour (one to four) is practised. The best way
to apply the remedy is to dust it over the cabbages

as soon as the work of the larvae is noticed, by
means of small hand bellows or from a muslin bag.

It cannot be too strongly insisted upon that Paris

green must never be used on cabbages.

Fruits.—The injuries to fruits cannot be said,

as compared with other years, to have been very

serious. Most of the usual pests have put in an
appearance and done some harm, but the more

general adoption of the excellent practice of spraying regularly is having a noticeable
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eifect. Codling moth, Plum curculio, Canker-worm, Eye-spotted Bud-moth, Tent cater-

pillars and Fall Web-worm have been abundant in some places, but their numbera
have been brought down considerably wherever spraying with the arsenites waa.

resorted to.

Fig. 14.— 1, twig with scales ; la, scaJe of male ; M, winged male ; Ic, scale of female

—

highlj' magnified.

The Oyster-Shell Bark-louse is abundant throughout the province, and where orchards
are neglected does much harm. Spraying with kerosene emulsion when the young insects

emerge from the old scales, about 1st June, is the best remedy. The Scurfy Bark-louse,

Chionaspis furfurus, Fig. 14, was sent from Essex County. One tree was badly infested,

but a thorough spraying with kerosene emulsion entirely cleaned it.

The New York Plum-scale {Lecanium) has been found, on enquiry, to be present to

some extent all through the Niagara peninsula and in some other western counties. Only
two bad occurrences have been discovered, and I am much pleased to be able to report

that these have both been eradicated by treatment with kerosene emulsion. The life-

history of this scale is quite different from that of the Oyster-Shell Bark-louse. Jn this

species, the young emerge at the end of June and make their way out on to the foliage,

where they remain without growing much until autumn ; they then crawl back again on
to the twigs and branches and hibernate there. When revived by the return of spring,

they move again and fix themselves to the young wood, chiefly on the lower side of the
smaller branches. They grow very rapidly in spring, and the tiny flat scales which
hibernated, soon become large, conspicuous, dark brown, hemispherical scales, varying
somewhat in size, but about one-eighth to one-sixth of an inch in length by about half of

that length in height. The basal outline is ovate or almost round, being very nearly as

wide as long. This insect has been carefully studied by Mr. Slingerland of Oornell

University, and the remedy which he suggested has been used very satisfactorily both at
Queenston and Grimsby, where the two serious outbreaks referred to above occurred^
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"This treatment is to spray infested trees at least twice during the winter with a strong

kerosene emulsion wash—the Riley- Bubbard emulsion diluted with only four parts

of water. This did no harm to the plum trees, but quite destroyed the scales.

Canker-worms (Anisopteryx). There has been a good deal of enquiry during the

past season as to the best way to treat Canker-worms in orchards There can be no doubt

about the superiority of spraying with Paris-green over all other methods, where the trees

are small enough to be reached easily with an ordinary spraying nozzle ; but where trees

are old and large, some growers still prefer to use the old method of banding the trunks

of the trees with printers' ink and oil or some other viscid material. Mr. O. T. Springer,

of Burlington, Ont., uses a mixture consisting of castor oil, two pounds and resin, three

pounds, heated and thoroughly mixed. This is painted directly on the tree trunks in autumn

and spring, in Nova Scotia, printers' ink is reduced with tish oil, and this is painted on strips

of thick paper which have been previously tacked round the trunks. Mr. E. J. Armstrong,

of Church Street, Cornwallis, in the Annapolis valley, informed me, when enquiring why

he preferred banding to spraying, that the chief reasons were that the trees in Nova
Scotia were large, and it was the practice to grow other crops in the orchards, and, besides,

injury had been done by careless spraying. He gives the cost of this treatment about as

follows : Printers' ink is about twelve cents a pound ; twenty pounds of ink will require

four gallons of tish oil, at fifty cents a gallon. This amount will answer for an orchard

of tive acres, the trees being of about twenty or thirty years. It will require about fifteen

pounds of paper, at four cents a pound. This is cut with a saw from the roll in strips

six inches in width. Two men, armed with a sharp knife and a tack hammer, can go over

an orchard of tive acres in half a day, the first man measuring the tree and cutting off

suflicient paper to band it, the second one tacking it on. The ink is applied in autumn

and ppring with a paint brush, and the paper put on in autumn is ready for the next

spring.

The Cigar Case-bearer (Goleophora Fletcherella), which has done so much harm to

apples in Ontario and Nova Scotia during the past four or five years, and of which I

spoke last year, has been the cause of much loss again this year. Spraying with kerosene

emulsion, directly the young caterpillars begin to move out on to the lauds in spring and

spraying regularly two or three times at short intervals of four or tive days with Paris

green, one pound to 200 gallons, have both been attended with a measure of success ; but

this is an exceedingly difiicult insect to destroy, owing to the fact that the caterpillar

feeds mostly on the inside tissues of the leaf, merely eating a small hole through the out-

side skin so as to get at the inner tissues, which it mines out in a large blotch mine as far

as it can extend its body from its case. Mr, Edwin Worden, of Oshawa, has, during the

past summer, sprayed his trees with a Paris green and lye wash, which he writes me has

been most satisfactory. The tirst time he used this remedy he spr^yed with concentrated

lye only. This was about the middle of May, 1894, and Mr. Worden was under the

impression that the application had not killed many of the Case-bearers ; but the effect

was very beneficial, and he could see distinctly where the spraying had been done by the

cleanness of the trees from moss and Oyster-Shell Bark-louse. Last summer he sprayed

a<yain with three cans of concentrated lye and one quarter pound Paris green in forty -five

gallons of water, and secured the best of results ; he particularly states that the lye did

not injure the foliage at all. This spraying was done in the beginning of June, and Mr.

Worden's object was to destroy at the same time tne Codling Moth, the Cigar Case-bearer

and the Oyster-Shell Bark-louse. No doubt many other pests would be killed at the same

time, such as the Canker-worm, Eye-spotted Bud-moth, Leaf Rollers, etc.

The Peach Bark-borer
(
Fhlceotribus liminaris) which has for some years done so much

harm in the peach orchards of the Niagara Peninsula, has this year been successfully

treated by Mr. 0. E. Fisher, of Queenston. Noticing that the perfect beetles became

active very early in the spring, he washed his trees then with a strong alkaline wash to

which carbolic acid had been added. He made his wash as follows : Fivp pounds of

washing soda, three quarts of snft soap, and enough water to make six gallons. Air-

slaked lime was then added sufficient to make it of the consistency of thick paint. To

all this was addfd three tablespo n.fiils of Pans green and one ounce of carbolic acid.
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This mixture was applied with a whitewash brush, thoroughly covering the entire trunk
of the tree and a few inches up on the limbs. Mr. Fisher reports that at the end of the

season he is quite satisfied with the results of the treatment. It would appear from
what I have just said that two applications of this mixture, the first one being made as

soon as the beetles become active, sometimes as early as March, and another six weeks
later, would provide us with an effective remedy for this little pest, which for some years
has done considerable harm in our Canadian peach orchards.

Black Peach Aphis (Aphis persir,ce-niger).—The only new fruit pest of any importance
which has appeared in the province during the past season is the Black Peach Aphis, of

which specimens have been sent in from two orchards at Lsamingtoa, in Essex county.

The insect has undoubtedly been imported from the United States on young nursery
stock. There are two forms of this insect, one attacking the twigs, the other, more in-

jurious and much more difficult to treat, occurring on the roots. Prof. John B. Smith, of

New Brunswick, N. J., who has studied this Aphis a great deal, states that the form on
the twigs is easily controlled with kerosene emulsion ; and the underground form he has
successfully treated with heavy top dressings of kainit He recommends for light soils

in New Jersey about ten pounds per tree, covering the probable extent of the root system.
This is for a bearing tree from four to six inches in diameter, and the time for applying
the kainit is in the spring, when the trees are leafing out. Prof. Smith states that " the
kainit has proved successful in our orchards, wherever used." Another method of treat-

oient which has been recommended is to dis: in tobacco waste around the roots.

Fier 15.

Fig. 16.

Fig. 15, male ; 16, female ; 17, injured canes.

Mr. Woolverton, the energetic Secretary of our sister society, the Fruit Growers'
Association of Ontario, states that the Pear Leaf Blister Mite {Phytoptus pyri) is rapidly
gaining ground in the Niagara district, the corky dark-colored galls being conspicuous on
the foliage of most pear trees. On account of the diminutive size of the mite which causes
these blister-like galls and from the fact that it works inside them out of sight, it is seldom
recognized as the cause of the injury, many people attributing the origin of the galls to
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some parasitic fungus. The treatment which has been recommended for this pest is spray-

ing the trees with kerosene emulsion just as the buds burst in spring. On the Pacific

Coast, where it is also very prevalent, good results have been obtained with a winter-

wash consisting of sulphur one pound, lime two pounds, salt one pound, and water three

gallons. The manufacture of this wash is described in detail in an article on the San
Jose Scale published in our last annual report.

The Snowy Tree-Cricket (CEcanthus niveus), or one of the allied species, is doing much
harm in raspberry plantations about Hamilton. Several specimens of injured canes have
been sent to me which had been pierced by the females when depositing their eggs. Some
of these had split open down the whole length of the punctured area, and the canes in all

cases were much weakened. This insect is claimed to be predaceous, and Miss Mary
Murtfeldt, who I think was the hrst to observe this fact, says that they feed almost entirely

upon Aphides and other minute pests and make ample compensation for all the injury that

they do, and that they should be considered beneficial rather than injurious. Around
Hamilton, however, I am told by Mr. Wm. McEvoy, of Woodburn, Ont., that the injuriea

to raspberry canes are serious. The only remedy which seems practicable is the pruning

and burning of the injured canes early in spring before the eggs hatch, for the insect passes

the winter in the egg state inside the canes. Figs. 15, 16 and 17.

The insects I have mentioned I think will include all the worst enemies which have
been brought before my notice during the season as having occurred injuriously in the

province. There were, of course, several others, but none requiring special mention, except,

perhaps, the Carpet Beetle {Anthrenus scrophularice), Fig. 18, which is gradually extending

its range, and the Mediteiranean Flour Moth (Ephenlia Ivahniella), Fig. 19, for which a.

Fig. 18.

Fig. 18, a and b, larva ; c, pupa ; d, beetle.

Fig. 19.

(a). Moth (imago) magnified. ' '^

(b). Outline, showing natural size.

new locality has been found at Valleyheld, Que. Specimens were sent to me from a mill

early in October, and instructions were promptly given as to the best steps to take to

clean the mill. These were adopted, and in December I received a report from the manager-

that the outbreak had been suppressed. I think it probable that he may have taken too

favourable a view of the matter, and I have urged upon him the necessity of keeping a

constant watch for any appearance of the insect. This is not only an extremely injurious

pest, but an exceedingly difficult one to eradicate. I find that it occurs more or less

plentifully in some of our large milling centres, and, where special efforts are not put forth

to control it, loss is sustained.

THE GROWTH OF THE WINGS OF A LUNA MOTH.

By J. A. Moffat, London, Ont.

In the afternoon of March 5th, 1895, I heard a noise amongst my cocoons. On
examination I found that it proceeded from the cocoon of an Actias Luna, Fig. 20, which
had been given to me early in the season. It was extremely thin ; when I took it up I

could see the movements of the imago through it. It was revolving as well as scratching
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vigorously. It seemed to be conscious of its imprisonment, and appeared so eager to

«scape, it made me feel uncomfortable, so I opened a hole in the cocoon, out of which it

•crawled on to a finger which I extended for its convenience, thus missing an opportunity

of seeing it dig its own way out. It was perfectly dry, and left no moisture on the

cocoon or pupa case. I gave it a position to suspend from, where I could observe it

conveniently. I looked at the time ; it was a quarter to three. It did not show the

slightest inclination to travel. L^'f^^M"*

A?

Fig. 20.

rgbuujThe abdomen was fully extended, green in colour with, comparatively, narrow white

bands around it. The front winglets were about three-quarters of an inch in length,

the hind ones less, clothed with hair-like scales, slightly tinged with yellow, sufficient

to contrast with the pure white of the body covering. The tail was bent round and laid

along the outer angle of the hind winglet, as shown by part h on Fig. 21,

"which gives a moderately correct representation of it on an enlarged

«cale. At five minutes to three a green spot appeared near the base

of front winglet, gradually enlarging as the fluid spread between the

membranes, and deepening in colour as the quantity increased. At three

o'clock the green had reached the eye spot on the front wing, and the

maroon colour of the costal band. At 3.10 the wing was one inch and a

half long. By this time the fluid was passing rapidly along the costal

edge and extending, whilst the outer angle had not yet begun to extend
;

the result was the apex drawn back, the membrane of the wing bulged
and bagged outward. At this time the hind wing had got a green tinge

along the outer margin, which was extending. At 3.20 the outer angle of front wing
had relaxed somewhat, which allowed the costa to straighten and reduced the bulging^

3.35—the front wing looked to be full length, but not full width. 3.45 —hind wing
well expanded and green coloured

;
part b on Fig. 21 had moved away slightlv from part a.
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At four o'clock the space between a and h was nearly half an inch, but b yet retained its

horizontal attitude. At 4.10 the space between them had increased, and the point of
part h was drooping. 4.45—the tail had greatly extended, hanging crumpled and
twisted. At 5.10 the moth opened its wings and walked away when I ceased taking

observations. I allowed it to live over night. It was a female, not a first claFS

specimen. It measures four and a half inches in expanse of wing, and three and a

quarter from the base of the antennte to the end of the tail. It is heavily edged with

maroon on the outer angle of front wing, and more lightly on the hind wing and outtr

curve of the tail. There is a row of brown dots on the veins of front wicgs, three-

eighths ot an inch from the coloured edge, which are not seen on any other native

specimen in the collection. As it matured the abdomen contracted until the white bands
united, and the green disappeared.

OBSERVATIONS ON THE SEASON OF 1395.

By J. Alston Moffat, London, Ont.

Hadena Arctica, Fig. 22, one of the climbing cut worms, the moth of which is seen-

to some extent every season, and in some seasons quite plentifully, appeared in the

early part of June in extraordinary profusion, forcing itself on the attention of the most
unobservant, and continued for over four weeks to be a complete nuisance to the com-
munity. It was to be seen everywhere; shop windows were rendered unsightly by
their presence, dead and alive. They would enter dwellings, hiding away for the day
in the folds of curtains and clothing, alarming the owners needlessly about their safety,

and making themselves generally obnoxious in a hundred ways. I received inquiries

concerning them from various directions, which went to prove conclusively that this state

of things existed from the Niagara river on the east to the Detroit river on the west

;

and from the north shore of Lake Erie to the south

shore of Lake Huron. How much further they

extended I have not learned.

The Genus Argynnis, in some of its species, is to

be seen more or less abundantly every season.

But 1895 gave them forth in numbers both of species

and specimens beyond all that I have ever seen

before. During July there were five species on the

wing at the same time. Cybele, Aphrodite, Atlantis,

Myrina, and BeMona, Upon large patches of flower- Fig. 22.

ing weeds that were attractive to them they congre-

gated in force, and when disturbed, they would rise in such a mass as to obscure the-

view beyond. It was my first experience with Atlantis. On the twenty-seventh of

June I was in a locality where Argynnis was flying profusely. Cyhele and Aphrodite
were abundant, but there were some that seemed to be diflferent from either, and with
which I was not familiar. They were smaller in size and with a noticeable black border
on the hind wings, so I captured some for comparison. All the Atlantis in the Society's

collection are labelled "Montreal," and are quite uniform in size and markings. There
were none of those I took that were quite so small, or with so much black in the border.

On the first of July I secured more, and found that they varied considerably. Some of

them I could not say whether they were small Cyhele or large Atlantis, so to settle the

doubt, I sent an example to Mr. W, H. Edwards, who promptly informed me that it was
Atlantis. I saw them plentiful at Sarnia, and Mr. W. E. iMacpherson, of Prescott, Ont.,

said it was the same at Windsor. On the sixth of August I received several specimens-

from Mr. Macpherson, taken by him at Prescott. They were much nearer to the Quebec^
type than the majority of tho&e I took here ; with a little additional black in the border-

of the hind wings, they might not be separable. I may state here as a matter of some
interest that I never took at Hamilton what I consider to be typical Aphrodite, with the

dark cinnamon-brown shade on the under surface of the hind wings, which is compara-
tively common about London, and easily obtained.
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On the twelfth of August I had a call from Mr. Wm. Lochhead, of Napanee, Ont.»

on his way east from a visit to Windsor. When we were looking at a drawer of North

American specimens that are labelled " Non-Canadian," his eye resting on Argynnis

Idalia, he remarked :
" There is a butterfly that was taken at Windsor." I had long

desired to hear of that species being reported Canadian. I expected it to enter our

territory in the east, but instead it has come to us in the west. Afterwards I received

through the kindness of W. S. Cody, B.A., a Windsor specimen for the Society's native

collection.

Fipr. 23, Male. Fig. 24, Female.

Pieris protodice has been seen here in greater numbers this season that it was lasti

It has also ^een reported to me from other localities. Mr. Macpherson, who spent some
weeks collecting about Windsor, Ont., called upon me when he was returning east.

Whilst looking over the Society's collection, when we came to the Pieris he pointed to the

female of Protodice, remarking, " There is the butterfly I saw at Windsor and didn't

know what it was !

" An interesting testimony to its total absence of late years, which

seems so strange to those to whom it was such a familiar object in times gone by, I

received a letter from W. S. Cody, B.A., of Windsor, dated July 22nd, in which he said,

" Pieris protodice appeared for the first time here about the 4th of July, although it

might have been here unnoticed before that, and soon became more common than

P. rapcB. Not being familiar with it, I took

/ ^1 nothing but females for a while, and think they

must have been more common than the males at

first." We can easily understand how male protodice

might pass unnoticed when flying with rapce. Fig.

25. Mr. Anderson took males only here during

July ; he did not even see a female. It has also

been reported to me as being plentiful at Essex,

Alv>inston and Woodstock.

Fig. 25,

In 1895 the season for collecting commenced early, but received a check later on.

Mr. Anderson reported to me some good finds at electric light before I thought it likely

that anything could have been got, light proving more profitable with him than bait

throughout the season. The fascinating power of light at night seems to be general over

all kinds of insects, and by concentrating it at particular points makes it easy to

secure quantities of them, and gives an opportunity of estimating the comparative scarcity

or abundance of the various kinds better than any other method. In this way, Mr.
Anderson could have taken dozens of some kinds that I thought I was doing well to get

two or three of in a season in the ordinary way of collecting. Bait will not attract some,

no matter how skilfully it is compounded, and it fails with all at times ; but light,

especially electric light, never fails to draw, if the weather is at all propitious.

In September, I sent to Prof. J, B. Smith a box containing twenty-nine specimens of

Mr. Anderson's securing, which I could not identify with anything in the Societv's collec-

tion. Fourteen of these proved not to be represented therein. I had sent a few Bom-
bycids which the Professor did not care to pronounce upon in the present transitionary
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^tate of the nomenclatura. There were some duplicates, different looking forms of one

species, whilst others were varieties or better and more distinctly marked specimens of

those already named in the collection. As a testimony to the character of Mr. Anderson's

"work, I quote from Prof. Smith's letter to me accompanying the list of names :
" Your

box of insects came duly to hand by express, and in good condition. It is by all odds

the most interesting box you ever sent me, and contains the best species, as well as, I

think, the best specimens I have ever had from you. * * * Your Nos. 2 and 5

(Copipanolis cubilis, Grote) are varieties of one thing, and, if you have others, I would
very much like to have a specimen, since the species is not represented in my cabinet.

No. 3 {Feralia major, Smith) is a very good species, recorded, I believe, for the first time

from Canada in this sending. Your No. 11 {Dicopis Grotei, Morr,) is a beauty, and per-

haps the handsomest specimen of the species that I have ever seen. No. 10 {Xylomiges

dolosa, Grote) is by no means common. The other species need no special reference and
are noticeable only by their excellent condition."

Amongst the Bombycids that I sent to Prof. Smith was a Gastropacha, which he

gave as " Ferruginea, probably." This I expected would likely be so, as it corresponded

well with the original description in everything except size. Packard says, Pro. Ent. Soc.

Phil. Vol. Hi., p. 386, "A smaller species than G. Americana." But all the specimens

that I have seen of this form are decidedly larger. In the " Preliminary Revision of

the Bombyces of America North of Mexico," by Neumoegen and Dyar, Ferruginea is

given as a variety of Americana. During the early part of May, Americana, was abundant
at light. This Ferruginea did not appear until the middle of June, and not so numerously,

and the one had passed before the other appeared, which seems to conflict somewhat with

ihe idea of their being forms of one species.

The other names of this lot that were new to the Society's collection are :

Acronycia hasta, Grote. Resembling lobelice, but smaller and darker.

Dicopis viridescens, Walk. A widely distributed species,

Mamestra detracta, Walk. The habitat of this species is given in Prof. Smith's List

as Labrador, White Mountains, Colorado, 12,000 feet.

Xylophasia lateritia, Hubn. A European as well as American species.

Perigea luxa, Grote.

Scojyelosoma devia, Grote. This addition completes the list of this genus in the

collection.

Morrisonia evicia, Grote.

Hyhloea puera, Cram. Prof. Smith, in his catalogue, bibliographical and synony-

mical, gives the habitat of this species as Texas, Florida, West Indies ; and
remarks, " It seems to be a common form in more tropical regions and only

occasional in our own fauna."

Melipotis juciinda, Hubn, This is but the second species of the genus to be repre-

sented in the Society's collection. Limbolaris was frequently taken about

Hamilton. I am not aware of this species being reported from Canada
before. The other species of this genus are all given as from the south and
west.

I afterward sent a box of Bombycids to Mr. Harrison G. Dyar, who kindly deter-

mined them for me. Those of them that were new to the Society's collection of Mr.
Anderson's captures are :

Lophodonta georgica, H, S.

Schizura leptinoides, Grote.

lanassa lignicolor, Walk.

Cerura scolopendrina, Bdv. Upon this species Mr. Dyar remarks, " The specimen

is of the form Modesta, Hud., the band broken as in Albicoma, Strecker,"

These names are varieties of Scolopendrina.
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Mr. Anderson also secured two specimens of Dilophonota ello, Linn, in splendid

condition ; and a pair of Protoparce cingulata, Fab., with the pink ornamentation

beautifully bright and fresh.

A rare and interesting capture by Mr. Anderson in the early

part of October was a specimen of P[irgus t'-i^d'ata, Scudder, Fig.

26, fresh and in fine condition. It wa? in company with another,

which he did not secure. This attractive butterfly has been

reported once before from Ontario, taken by Mr. Lowe, in

Essex County, and given under th3 synonym of Resperia oileus,

Humph. -West, June, 1875.
Fig. 26.

VARIATION, WITH SPECIAL KEFERENCE TO INSECTS

By J. Alston Moffat, London, Ont.

*' No compound of this earthly ball

Is like another, all in all."—Tenxysox.

Variation amongst forms of life is one of the moat interesting and evident truths

in nature. The causes at work producing it are receiving a marked dagree of atten-

tion at the present time, but not more than the importance of the subject deserves.

No one has given thought and attention to its manifestation amongst living forms

without being subjected to diffioulty and perplexity by it. It lies right across the

path of the investigator of the laws of life, and is the stumbling-block of the systematist.

It cannot be ignored or thrown aside, but must be admitted, and a pUce given to it

in every system in nature that is constructed.

The causes of variation in forms of life are many. Some of them are simple,

apparent and easily comprehended. Others are obscure and difficult to trace. As a

considerable diversity of opinion exists as to the source of its origin in nature, and
the present state of our knowledge does not satisfact-orily explain all that wa see

associated with it, therefore, an orderly statement in plain language of what is known
on the subject may not prove objectionable to those who have got into perplexity and
wish to investigate the subject for themselves.

All nature—that is, everything that comes within the range of physical investiga-

tion—is controlled by unchanging law. Each portion of it has a law or laws of its

own, which we call the laws of its nature. We do not sea these laws : we know of

their existence only by observing the uniformity of their manifestations. For instance,

given the same materials in the same proportions and in the same conditions, and
the same results will follow every time. Change one of these by ever so little, and a

different result will certainly be produced. Thus we have the ever-changing manifesta-

tions of nature from unchanging laws, through the ever- changing conditions and com-

binations of the same materials. Life is as completely under the control of law as

matter, but it is infinitely more complex and difficult to trace.

Matter has been divided into the organic and inorganic. The inorganic surface

of the globe is the foundation on which rest the organic forms thereof, and from

which they may be said to have come, as all the materials for their solid structures

and sustenance are derived therefrom. The face of this globe has been frequently

changed. There was a time when life could not exist upon it. When the conditions

became favorable, organisms appeared suitable for the conditions—low in the scale of

life, but neither defective nor degraded. That forms of life varied with the varying

conditions of the earth's surface, is conclusively demonstrated by the geological record,

and that the organisms of the various geological periods were as thoroughly in harmony
with the conditions in which they lived as are those of the present. That many of

the forms of life in the present are the lineal descendants of some of those of previous

geological periods is extremely probable, if not positively certain, but so changed in

appearance bj altered conditions as not to be now recognizable.
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No doubt ui^ny forrus of life came and went before insects appeared. These are
comparatively highly organized forms of life, the higher appearing later in point of

time, life keeping pace with its surroundings, and so maintaining harmony. The
conditions are not uniform over all the earth's surface at the present time, and we
know that the appearance of the life of the various portions of the globe differs in

many instances to such an extent that an expert can tell from what part of the world
a particular form came by its appearance ; and thus we learn that variation in living

forms is not a thing of recent origin.

Our knowledge of the extent to which variation may go is largely obtained from
man's efforts to change for his own advantage those kinds which he thought were
going to prove conducive to his welfare or gratifying to his fancy. But man's methods-
in bringing it about are not identical with nature's. Although they must be in har-

mony with the laws of nature for profitable results, yet illustrations taken from one
and applied to the other may be very misleading.

Wallace, in his " Island Life," page 55, says :
" Few persons consider how largely

and universally all animals are varying. We know, however, that in every generation,

if we could examine all the individuals of any common species, we should find con-

siderable diflferences, not only in size and colour, but in the form and proportions of

all the parts and organs of the body. In our domesticated animals we know this to

be the case, and it is by means of the continual selection of such slight varieties to
breed from that all our extremely difl[erent domestic breeds have been produced. Think
of the difference in every limb and every bone and muscle, and probably in every part,

internal and external, of the whole body between a greyhound and a bull-dog ! Yet
if we had the whole series of ancestors of these two breeds before us, we should
probably find that in no one generation was there a greater difference than now occurs in

the same breed, or sometimes even the same litter. It is often thought, however, that
wild species do not vary sufficiently to bring aV>out any such change as this in the
same time ; and though naturalists are well aware that this is a mistake, it is only
recently that they are able to adduce positive proof of their opinions."

In this extract we get great truths clearly stated, with a misleading inference

appended. No divergence has ever appeared in the dog family in nature at all com-
parable to that between a greyhound and a bull-dog, and I have no hesitation in

saying never would, no matter what length of time was given, and so long as the dog
remained in a state of nature, we might add never could, and the reason is simple
and obvious. All man's domestic animals came originally from wild forms ; all the
possibilities that man has disclosed were latent therein. Under domestication they
became apparent, then by selection, elimination and rejection, man led one strain in

this direction and another in that, concentrating and exaggerating these points of

difference until the present results have been reached. Now, selection in nature is of

the most indiscriminate character possible. There is a constant commingling of the
slightly divergent forms going on that never gives any peculiarity an opportirnity to

concentrate and disclose itself very conspicuously, and if it did in one instance it

would be reduced or even obliterated, to all appearance, in the next generation. And
it is this sort of selection that produces and maintains that marked degree of general

uniformity which we see does prevail amongst living forms in a state of nature. Thus
we learn how widely divergent is the result of selection in nature from selection by
man for his own benefit, the one tending to reduce variation to a minimum, the other
to carry it onward to its maximum.

The most powerful influence for the producing of variation in life in nature, is to be
found in external conditions. A power inherent in a locality, capable of modifying the
appearance of an organism residing therein, combined with the susceptibility in varying
degrees of the organism to receive, retain and transmit the impressions. That living

forms are changed in appearance by residence in different parts of the globe is a fact not
requiring to be proved in the present day. It has forced itself upon the attention of all

observing travellers, and the books of such travellers as Darwin and Wallace are full of

examples of it; and as the attention of those engaged in the investigation of nature ia
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being more than ever turned in this direction, illustrations confirmatory of it are being
multiplied. In his later writings, Darwin acknowledged that he might not have assigned

to it all the importance that it deserves, or the consideration to which it is entitled, and
as investigation progresses, its influence in producing variation in nature is becoming
more generally admitted. In tropical countries, where life is under a kind of forcing

process, this power is strikingly exemplified in insects. There we find variation showing
itself in the changed appearance of the same kinds of insects, within shorter distances

and in greater numbers. Wallace tells us of one form of butterfly that he traced from
the seashore inland until it was scarcely recognizable as the same species, so greatly did

it change. This is an exceptional case, but the influence is present, if only the organism
is sensitive enough to take the impression. Then consider, that a similar influence is at

work to some extent, in some direction, on every form of insect life in the world, and we
may form some conception of the tremendous power at work producing variation ; for it

is a fact well established by observation of life in domestication, that when a change has
been brought about in an organism, it is easier afterwards to produce more and greater.

But more ; the same laws that are in operation at present, producing such results, have
been at work ever since insects had an existence. Through all the various geological

periods in which they have lived, this moulding and modifying influence has been going
on, so it is not very surprising that the liability to vary should be so well established in

their constitution now.

Because such a power exists in nature, we have no authority for supposing that ib

may go on indefinitely, and produce not only different looking things of the same kinds,

but also different kinds. That would be contrary to thei laws of nature as we know them,
also to observation and experience. Each sphere of influence is well defined, whether we
can trace it or not. It has a centre where it will be most powerful, and a circumference
where it may be more weak, but if a change is to be brought about in the organism, a
change must be made in its habitat, or it must be made to change its habitat. What
difference would be produced by the change would have to be discovered by observation,

if the organism survived it, for it is well known that conditions not necessarily fital to

life in themselves, might become so if brought about suddenly. Organisms do not chaage
themselves by an effort of the will; this influence is external to themselves, and modifies

them quite unconsciously to themselves.

What these influences are, or how they operate in producing a change in organisms,
is at present but little known. Past observations point to chemical agency as a powerful
factor. Indeed, in one view of it, the surface of the sphere on which we live is one huge
chemical laboratory. The process of disintegrating matter and re-compounding it is per-

petually going on. Then the various organisms are composed of multitudes of cells that
are endowed with the power of choosing and absorbing from inorganic substances the
materials required for their own special wants, and passing them on to other cells to be
transmuted into the proper ingredients for the producing and sustaining of every organ
in each and all, even the most complicated and highly organized beings on the earth. In
the case of insects, heat and cold, moisture or its absence, light and obscurity have beea
shown to have an influence in changing their size and colour, the result, no doubt, of
chemical combination^) and actions. We see frequent instances of the same conditions

producing opposite effects in different organisms, attributable to the inherent power of
cells for differently combining the same materials or transmuting them chemically. And
now that the conclusion has at length been reached, confirmed by correct scientific inves-

tigation, and one which harmonizes so well with all our observations and experiences,

that heat does not come to us through space, but is chemically produced within our at-

mosphere in some way by means of the sun's rays, which are electrical, we seem to have
got in some measure an explanation of how geologic and climatic influences obtain their

power to modify organisms.

Although external influences are the most powerful originating cause of variation in

living forms in nature, the most obvious one, and the one that attracts the most atten-

tion, is brought about by the intermingling of existing varieties, which tends to produce
yet more abundant variation. The parents being unlike, we see some of the offspring
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taking after one parent, some after the other, some with a curious admixture of both
;

whilst others have no special resemblance to either. One does not require to travel in

order to obtain abundant evidence of this.

In following out this part of my subject, I shall have occasion frequently to use the

term species, so it will be well first to define the sense in which I use it. I remark, then,

that I accept without reservation Worcester's definition of the term, which he states thus :

" 1. Appearance to the senses or the mind ; sensible or intellectual representation.

2. An assemblage of individuals allied by common characters, and subordinate to a

genus or sub-genus ; a group.

^^ In zoology and botany species is founded on identity of form and structure,

both external and internal. The principal characteristic of species, in animals and vege-

tables, is the power to produce beings like themselves, who are also productive."

Here we have the term as used in connection with non-living matter used in

classification, and as specially applied to living matter. In non-living matter, such as

soils, rocks and inorganic substances generally, species are separated by appearances as

they present themselves to the eye or mind. They are tested by the senses, when found
to be different, they are pronounced to be specifically distinct. There are no diflPerences

of opinion as to their right to be called species ; and the reason of it is, that they are inert

and passive under external conditions. Specimens of the same species may be separated

by thousands of miles, and that for thousands of years and no perceptible change has

taken place in them. But living matter is constantl}' changing ; from less to greater

;

from young to old ; from vigour to decay ; from one generation to another, all passing

on to death and dissolution. What a gulf separates these two kinds of matter ! or, if

you will, the same matter under such different conditions. Now it is not in harmony
with what is considered to be exact scientific phraseology, to apply the same term in

the same way to two such differently constituted subjects of investigation ; and sepa-

rate species in living forms on exactly the same lines as in non living matter. Taking
" appearance to the senses" as the only guide to a definite conclusion ; and yet that is

what has been, and is yet being done by numbers of systematists and the result is, con-

fusion and uncertainty.

Take as an illustration of how this method works in practice, the oft- quoted instance

given in Darwin's " Origin of Species," p. 37. " Mr. Balington gives two hundred and
fifty-one species to a given genus. Whereas Mr. Bentham gives only one hundred and
twelve. A difi'erence of one hundred and thirty-nine doubtful forms." Both are sup-

posed to be competent authorities, why this vast difi'erence in the result of an investiga-

tion of the same material 1 The answer to the question is to be found in the method of

conducting it. Mr. Balington probably had a keen eye for detecting things that difler.

He surveyed his material and separated it according to appearances, and when he was
done he found that he had two hundred and fifty-one forms in which perceptible difierences

presented themselves to his mind, and he called them species.

Mr. Bentham was probably more critical. He might take into account the fact that

living forms were always liable to vary more or less, and he would see that some of these

forms so imperceptibly merged into one another, that he suspected that they were not en-

titled to be called species, so he united some here, and some there along the line, making
their differences more perceptible whilst he reduced their numbers to one hundred and
twelve, according to his estimate of what constituted a species.

Now that is exactly what might happen with any two investigators of a genus, with

numerous so-called species upon this continent, who separated their species by perceptible

difierences. And that is probably what did occur in the genus that originated the " Colias

Controversy," or the one that has started the Argynnis contention. Darwin himself

^worked on the same lines, and he has told in his own vigorous language what trouble he

got into through it. He says : "After describing a set of forms as "distinct species,

tearing up my manuscript and making them one " species, tearing that up and making
them separate, and then " making them one again—as has often occurred to me—I have
*' gnashed my teeth, cursed species, and asked what sin I had committed to be so
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punished ] " and such is the natural result of an effort to attain to certainty, by means of v

an uncertain method ; and no amount of investigation upon the same lines, by ever so

competent an authority, can ever be unmistakably certain. The only conclusive verdict

must be obtained by an appeal to nature ; unite the difiering forms, and if they have
" the power to produce beings like themselves who are also productive," then the species

is one, and the different forms are portions of it This is the law of nature controlling

all bi-sexual life, and it is extremely doubtful if there has ever been a well authenticated

instance of its violation. Cases have been reported of so-called different species having

been united, and the product carried forward for several generations, but that simply

proves that the term species had been wrongly applied ; and this wrong application of the

terra by namers and describers of species is traceable to the method of making species

exclusively from perceptible differences. To illustrate the danger to which such are ex-

posed in following that method, I quote the following passage from Wallace's Island Life^

pp. 55 and 56. " An American naturalist, Mr. J. A Allen, has made elaborate observa-

tions and measurements of the birds of the United States, and he finds a wonderful and
altogether unsuspected amount of variatioa between individuals of the same species. They
differ in the general tint, and in the markings and distribution of the colours ; in size and
proportions; in the length of the winas, tail, bill and feet; in the length of particular

feathers, altering the shape of the wing or tail ; in the length of the tarsi and of the

separate toes ; and in the length, width, thickness and curvature of the bill. These
variations are very considerable, often reaching to one-sixth or one-seventh of the average
dimensions and sometimes more."

We see in this extract, the perplexity that must necessarily arise in the mind of

those engaged in studying such variable forms from their point of view, as to how far

this sort of thing may go before it becomes a different species. jS^ow, man has demonstra-

ted most conclusively in connection with his domestic animals, that no amount of that

kind of variation interfere^ in the slightest with the various forms uniting, " and produc-
ing beings like themselves, who are also productive " And the same laws are operating
upon life in nature in the same way. Species, is a question of lineage ; not of size, form
or colours. These are incidental.

Having given the manner in which I use the term species^ I continue the subject of

variation.

We have seen that there are a combination of influences at work in every habitable
portion of the globe, producing a change in the appearance of the life of each, in propor-
tion to the susceptibility of the species to receive the impression. That such spheres of
influence have a centre and a circumference, well defined although to us unperceived,
except by the efi'ect produced. Long residence in a locality for many generations giving
the influence of that locality an opportunity to exert its utmost on the species living

under it, whilst propagations with the local stock will tend to produce a more distinctive

form of a species, acting as in-and-in breeding does in domestication. A fact well
illustrated by the life of Islands, which is as a rule more uniform in appearance than that
of continents with their extended areas.

Now it is an acknowledged fact that insects are notorious for spreading ; either from
their innate desire to migrate, or by external assistance. So the particular forms of one
locality are constantly getting mixed with the different forms of the same species in

another locality ; uniting with them, " and producing beings like themselves who are also
productive." It is a well-known experience of breeders in domestication, that when
differing strains of the same species are united, a great uncertainty exists as to what the
appearance of the offspring will be ; and the greater the difference is, the uncertainty
becomes proportionately greater. But more, we have to take into consideration not only
the late ancestors which we may have seen, but remote ancestry which we could not see,

that may have had in ihem strains that we never suspected, until they showed them-
selves in those we see.

Now this commingling of diff"eient forms of the same species is constantly going on all

over the habitable globe, and given time and cpportunity a species, or its descendants,
could encircle the earth and produce confusion amongst the typical forms of every lcc<»]i*r
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And when we consider that the forms of each locality are thus pushing their way outward,

to mingle with those of other localities, we have an abundant source of supply for un-

limited variations from the well marked and easily defined forms of any species, to the

most minute shades of differences that are well calculated to drive the makers of " Species

by perceptible differences " to the verge of distraction.

Let us now throw the reins to imagination, and urge it on to its utmost capacity,

for it can never exceed the truth in this direction, and conceive if you can the multiplied

divfrsity of external influences that insects have been subjected to since they were first

originated up to the present time. Think of the diflerences of the environments they

may have lived in for a greater or less extended period, and that each and all were

perfectly adapted to their times and conditions, harmonizing with and fitting into them

as naturally and unconsciously as water fits into a vessel. That the surface of the globe

ha.«i always been diversified in climate ; that insects were as susceptible to external

influences, as much given to migrating and mingling together the diverse forms of the

same species, and thus multiplying diversity as now ; and that this and a great deal more
has gone on through all the geological eras and ages that have intervened between their

first appearance and the present, there seems but little cause left for wonder that species

should be ditficult to define by perceptible diflerences. But lest the surprise should take

the opposite direction, and the wonder be that classification is possible, remember that

this has all gone on under the control of unchanging laws—the laws of life and heredity,

with their marvellous power of colour and form, producing beauty and attractiveness ; the

laws cf matter and force, those that make for change and those that tend to stability
;

chemical aflinities and combinations ; brought about through light, cold, heat, and

electricity ; change without haste, yet without cessation ; almost imperceptible, but un-

mistakably accomplishing results; like some huge, complicated, perfectly adjusted, self

regulating machine, so absolutely perfect in its operations that it has never needed

alteration or repair since it was first set in motion. Or as the fabled mills of the gods that

ground very slowly but very fine, whilst the outcome of the process is what we see. Here
we have " descent with modification " throughout the ages, but the same species still, if

in the direct line of descent.

In such plain and evident facts of nature we seem to get sufliciently powerful and

persistent causes to bring about the superabundant diversity that characterizes insect life

without entering upon those that are obscure and doubtful.

The period of existence when insects are most susceptible to external influences are

in the egg, larval and pupal stages. It is in these that the impressions are received which

afterwards show themselves in the changed appearance of the imago. When a change

has been produced in the appearance of the mature insect, a change may reasonably be

expected in its early stages. Therefore when different localities are possessed of influences

•that are capable of making themselves manifest in the different appearance of their mature

forms, and the early stages of these forms partake of a corresponding differencp, and they

breed true to th^ir particular forms through all their stages, it proves nothing whatever

as to their specific standing. This for conclusive settlement will require the extremes of

ithe mature forms to be brought together, united, and see if they will produce beings like

themselves, who are also productive. If so, then the species is one, regardless of their

differences.

My subject would seem naturally to end here, but there are views held by some that

are not in harmony with those stated, which will suggest objections that can be antici-

pated and may be replied to here without departing from its general scope and purpose.

Some will be ready to say, if the species is one the name should be one also. I reply,

that a single description can never cover a multiform species. A constantly recurring

form that requires a separate description to make it recognizable, should have a separate

name. This might have the efiect of reducing the number of species and increasing the

number of names. Mr. W. H. Edwards has somewhere said (I quote from memory and

mav not be exact) : "We havp no such a butterfly as Aiax. We have Wnlshii, Abbotii,

Telamonides and Marcellus. These four forms constitute Ajax" Here it requires four

.descriptions and four names to correctly distinguish one apeciev Mr. Edwards applies

46



59 Victoria. Sessional Papers (No. 19), A, 1896

that principle throughout his check list to all seasonally polymorphic butterflies. Let the

same principle be followed in dealing with all sorts of variations, amongst all kinds of

insects, and worked out in thair classiticition, so far as is known, and what an amount of

exact information could be conveyed at a glance as to the relationship of the ditierent

parts of any multiform species. We would have the different forms that are to be found

in separated locilities in the sime country distinguished by name, and the forms of the

same species found in other countries, continents or islands, with distinguishing names,

whilst their habitat might be indicated as well. We should have also the kind of varieties,

whether permanent local forms or incidental variations on these, brought about by the

intermingling of separate foroas, varieties wholly the result of natural operations, or

produced by man's interference with the cDurse of nature in pursuit of his own ends, and

thus includinir the most recent variations
;
giving an opportunity to indicate forms that

may have been exterminated through altered conditions, varieties seasonal, sexual or

unaccountable, thus giving a world-wide view of every variable species according to the

extent of knowledge procurable up to date, laying a solid and certain foundation for

future advances in the same direction. It would be an immense convenience if species

could be detined by appearance with certainty, but pist experience has, so far. proved it

hopeless. An approximation to the facts is the most that can be looked for. Ova, larvae,

and pupae can all be classified by appearances as well as imagoes, but a sys.era reared

upon preparatory stages would fail of certainty as sure as on the mature one. No regu-

larly graduated line can be formed of either, some inconvenient breaks are f )und in all.

Some forms are found that will not fit in comfortably anywhere, whilst affinities are found

in others that point in opposite directions. Yet for final arrangement and classification

surely it is upon the affinities and resemblances of the mature form it ought to be founded,

all the others being but preparatory thereto. So I conclude that the limit of species is

found by uniting two, when the beings produced are uniformly non-productive, but the

limit of variation cannot be reached until che power to produce different conditions and

combinations has been exhausted.

SOME WINTER INSECTS FROM SWAMP MOSS.

By W. Hague Harrington, F.R.S.C, Ottawa.

Where are the insects in winter ? What becomes of all the varied winged and

painted forms that in the hot summer hours fill the air with movement and sound 1 Then
every nook and corner of the land has its tiny familiar folk, flitting from flower to flower,

in restless haste ; every plant has its devouring hosts, and crawling, running, leaping

creatures swarm in every direction. With the shortening days and the approach of frost,

the myriads of insects, which have added so much to the joyous, exuberant life of sum-

mer, fast disappear and silence broods through forest glades and over meadow vales, which

rang continuously with the shrill murmurings and stridulations of the innumerable

orchestra. A few drowsy flies crawling on a sunny surface, or an occasional butterfly

flitting in the midday warmth, m*y occur until winter has well set in, but these at last

disappear. The winds strip oS the dead foliage, the frost congeals the surface of the

ground, and snow covers, beneath its chill pure shroud, a land from which all life seems to

have departed. " All the insects are dead " the thoughtless remark, forgetting for the

moment that they will be as numerous and lively in the forthcoming summer, and that

none of the immense variety of forms will be created afresh.

Certainly the vast majority of the individuals, which are seen during the warmer

season, perish before the close of the season, for the life of most insects is but a brief

span, but the parpecuity of the species is preserved in spite of the apparent death of all

the individuals. In some secure hiding places, then, the rep'-esencatives of eich species

must remain during the long months of frost and snow. Those who have not made a

acudy of our smaller forms of life would find it difficult to search out any of the swarms
which are waiting for the vivifying breath of spring. Some might remember that our

hoaseflies hive en vie 1 awiy into cric'is and crevioas, from which t) sluggishly emerge
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•when it becomes warmer, but probably this would be the measure of their knowledge of

the -winter life of cur insects. The entomologist, (concise term for the student of insect

life,) however, who seeks to make himself acquainted with the complete life-history of

each species.has s s an essential part of his task to discover how the winter is passed. Natur-
ally he finds that there is much diversity of habit, and that it may be either as egg>

larva, pupa or imago, (adult or fully developed form) that the long cold months are safely

tided over and the unbroken succession of the species preserved.

Many of our forms find security in the bottoms of the streams and pools, protected

by the shield of ice which has been formed above them. Others are safely buried in.

the ground, beyond the reach of frost, or hidden in their burrows in our forest trees, but
a great proportion are incapable of attaining such a degree of protection, and have to be
content to hide in some crevice or similar shelter, or to depend upon such covering as

they may be able to construct. It might well be supposed that those non-aquatic insects

which hibernate in the perfect state would seek out some nice dry cranny in which, if

possible, to shelter themselves from both cold and wet. Surprise may therefore reason-

ably be excited when it is discovered that a considerable degree of moisture seems in no
degree harmful even to many species of a most delicate and fragile organization. The
saturated frozen mosses of the swamps might appear the very opposite of suitable winter-

quarters, and yet they very frequently contain an amazing number and variety of insects.

Having at several times gathered quantities of such mosses in the early winter, and
obtained from them many interesting specimens, it has occurred to me that a brief sum-
mary of the result of my last foray of this sort might be of some interest to those who are

curious as to the winter existence of our insects. I hope, too, that the list which I shall

furnish may be of some little value to our many students in this branch of natural his-

tory, and may perhaps give some new light as to the habits of some of the species. For
in all of our investigations we must bear in mind that, without a complete knowledge of

the full yearly round of the existence of each species, we may perhaps lack just what it

is most essential to know.

At the present time great attention is given to what is called economic entomology,
which merely means the application to the benefit of the community at larsfe of the know-
ledge -which is slowly and laboriously gathered by many students, working generally

merely for their own love of investigation, and often at considerable expense and self-

sacrifice. At the Central Experimental Farm, at Ottawa, Canada has employed a very

capable and indefatigable entomologist whose investigations and reports cannot but
convey much needed information to the agricultural population. But the capacity of

any man to make investigations is limited by the time at his command, and he is there-

fore compelled to avail himself of the labours of others, and as there is no one, especially

if resident in the country and engaged in agricultural pursuits, who has not opportunity

for observing the habits of some of our insects, there should be many who could render

some aid to our excellent Government Entomologist, Mr. Fletcher, by communicating to

him the observations that have been made. In devising methods for the destroyal and
control of those insects which are classed as injurious (either to plant or animal life) it

may become important to ascertain how they survive the winter, so as to know at what
season they may be most easily and cheaply combatted.

Before proceeding with my list of species I will summarize for my non-entomological

readers the method employed in collecting the specimens. The best localities for gather-

ing the moss are to be found in swamps, surrounded and interspersed with trees and
shrubs, and offering to the botanist in summer a considerable variety of plants. The
ordinary sphagnum moss which may be found in some places is too wet to contain many
insects, but the mosses which occur in abundance in somewhat drier localities will gener-

ally well repay investigation. It is profitable also to collect those which grow around
the roots of trees, upon fallen logs, and upon the little knolls and hummocks of the

swamps. The mosses, of course, will be mixed, more or less, with grasses, fallen twigs

and leaves and various foreign matters, but the presence of these is not a source of any
inconvenience in examining the material collected. A sacklul gathered in the nearest

swamp will furnish interesting occupation for many subsequent hours, and its contents
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can be examined as opportunity offers. A damp, cool cellar is the best place to keep it

until such opportunities occur. For the examination of the moss, take a shallow box,

several inches square and about three deep, and replace the bottom by fine wire netting

of about eight holes to the linear inch. Placing this box upon a sheet of white paper, a

handful of moss is torn to pieces in it, and the insects which may be present will fall

through the netting. Before emptying the debris out of the box give the latter a sharp

tap to dislodge any that may be " playing possum " or clinging to the wire. The insects

which are now seen scampering olf at different rates of speed may be picked up with a

fine forceps or the moistened tip of a camel's hair pencil, and dropped in a small phial

of alcohol or a cyanide bottle. It is well, if possible, to do this work in an uncarpeted
room, or one in which a few spiders and other forms which will surely escape, may not
create any disturbance. Spiders especially display great alacrity in making themselves

scarce, and there are many beetles that are most agile in their movements, and even if

picked up in the forceps will wriggle out and dart off in a new direction, always aiming,

however, for the farthest edge of the table.

By adding the species collected in previous years my lists could be lengthened bat I

intend to confine them to the results obtained from the gathering of one season. The
material examined consisted of about a peck collected on 17th Nov., about the margins of

a little swampy inlet below the aboretum of the Experimental Farm, and the contents of

an ordinary grain-sack filled, six days later, in Dow's swamp, (a regular cedar and
tamarac marsh) upon the opposite side of the canal. At the latter date the surface of

the ground was frozen and some snow had fallen, so that the moss was partially frozen

and mixed with snow, making the bag pretty heavy for portaging, and I remember that,

when I boarded an electric car with my burden, it provoked general curiosity (which
remained unsatisfied) on the part of my fellow passengers. I have separate records of the

insects from each place, but as the dates and localities were so near together I shall give

but one list of the coleoptera, hemiptera and hymenoptera with the joint number of

individuals of each species, to show their relative abundance.

The total number of species enumerated is 147 ; of which 52 occurred in both local-

ities, 59 in Dow's swamp only and 36 at the Experimental Farm only. The number of

individuals mounted and examined was 1,345, of which 889 were from the swamp and
456 from the Farm. These figures do not represent all the insects yielded by the moss,
for of several of the commoner species no attempt was made to save all the examples,
while some individuals escaped in spite of all attempts to capture them. In addition
there were numerous individuals belonging to some of the other orders of insects, such as

flies, thrips, and spring-tails, of which there were several varieties always leaping around.
There were also many allied forms, such as mites, spiders, chelifers and myriapods.
Among the many larvae of various kinds may be noticed especially one which was not
infrequent, and which afforded apparently a striking instance of protective mimicry.
This was the larva of some fly, in which the segments of the body were so shaped and
ornamented as to give the creature, which was of a bright green colour, an exact resem-
blance to a fragment of the moss.

The several varieties of moss contained in this gathering formed in themselves an
interesting subject for examination, and in addition to the various forms of life already

noted there were many examples of several of our smaller molluscs. Of these there were
probably more than a dozen species, and they were preserved and handed over to one of

my conchological friends to add to his collections and records. The examination of the
moss was not concluded for several weeks, and it was found that its occupants remained
alive and active so long as it was not allowed to become too dry, or was not exposed to
excessive cold. Many of the insects proved most interesting and several had not
previously been found by me. I regret that about one-third of the species have not yet
been satisfactorily named, which indicates that the knowledge of our insects is yet very
imperfect, and that more students are needed in the entomological field.
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COLEOPTERA.

Carabid.e.

Bemhidium variegatum Smj 2

sulcatum Lrc 6

Pterostichus fenioralis Kirby 12

Platynus picipennis Kirby 2

Lachnocrepis parallelus Say 1

Codes fluvialis Lcc ... 1

Tachycellus nigriuus Dej 3

DYTISCID.E.

Ilybius ignarus Lcc ? 1

Ilybiosoma bifarius Kirby 1

Agabus sp 1

HYnKOPHILID.E.

Hydrochus subcupreus Rand 3

Hydrsena pennsylvanica Kies 6

Philhydrus perplexus Lcc 2

sp 2

Hydrocombus lacu.stris Lcc 8

Hydrobius feminalis Lcc 8

fuscipps Linn 1

svibcupreus Say 6

Cercyon sp • • 2

Cryptopleurum vagans Lee 14

S1LPHID.E.

Colon sp 4

sp ;•••
]

Clambus puberuius Lee -i-

ScYDMi:xiD.E.

Scydmsenus fossiger Lee 40

sp. (small) 27

PSELAPHIU.E.

Ctenistes piceus Lee 6

Pselaphus erichsonii Lee 15

Tychus longipalpus Lee 1

Decarthron abnorme Lcc 3

Ratrisus globosus Lee 1

Bryaxis conjuncta Lcc 68

rubicunda ^«fee 9

propinqua Lee 128

Trimium sp 1

Staphtlinid-e.

Falagria bilobata Say 6

dissecta Er. ? 1

Aleochara nitida Grav 4

sp. . . .
1

?sp 1

Dinopsis americanus Kraatz 1

Acylophorus pratensis Lee .... 2

Philonthus lomatus Erich. 4

nigritulus ijrav 7

decipiens Horn 2

Diochus schaumii Kraatz 16

Stenus femoratus Say ? 28

erythropus Melsh 2

X)\ji9\o Casey 4

caniculatus Gyll 9

croceatus Casey 2

Eufesthetus ameincanus Er 3

Lathrobium punctulatum Lee 1

bicolor Lee 1

concolor Lcc 2

simplex Lee 2

sp 1

Stilicus dentatus Say 6

]jithocharis sp 8

Sunius binotatus Say . . 1

brevipennis Aust 2

Tachyporus jocosus Say 1

Staprmasjut.— Continued.

Tachyporu.s brunneus Fab 12
Conosoma sp 2
Boletobius sp 1
Mycetoporus americanus Er 5
Olisthaerus substriatus Gyll 1
? sp 1
? sp 44
? sp 14
? sp 5

Trichoftkrygidje.

Trichopteryx sp 116
sp 6

SCAPHID11D.E.

Scaphisoma convexum Say ? 2

CORYLOPHID.E.

Artholips marginicoUis Lee 23

COCCINELLID.E.

Hippodamia 13-punctata Linn L

CUCDJID.E.

Lsemophlseus convexulus Lcc 1

CRYFrOPHAGIDJE.

Atomaria ephippiata Zinim 45
sp. (brown) 38
sp. (black) 1
sp. (small red) 24
? sp 3

NiTinULID.E.

Omosita colon Linn 2
Ips fasciatus Ohv 4

Lateidiid.e.

Stephostethus liratus Lcc 1
Corticaria pumila Lee 53

cavicollis Mann 3

BYRRHID.E.

Cy tilus sericeus Fab 2

Dascyllid.e.

Cyphon variabilis Tkunb 3

THROSCID.E.

Throscus alienus Bonv 1

Bdprestid-e.

Taphrocerus gracilis Say 1

Chbysomelid^.

Donacia Kirbyi Lae 1
Chfetocnema subcylindrica Lee 5
Odontota nervosa Pang 2

OTIORHYNCHID-E.

Otiorhynchus ovatus Linn 2

CCRCDLIONID.E.

Apion sp 1
Phytonomus nigrirostris Fab 35
Listronotus sp 1
Macrops sp 3

.

Tanysphyrus lemnse Fah 1
Acalyptus carpini Hbst 1
Pelenomus squamosus Lee 2
Creliodes nebulosus Lee 1
? sp 2
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Notes on the Coleoptera.

Two-thirds of all the species belonged to the Coleoptera, or insects in which the hind

pair of wings, when present, are the organs of flight, and are protected by the thickened

front pair, known as elytra. A large proportion of our beetles are ground-dwellers, rov-

ing about through the herbage and moss, or hiding under stones and rubbish, and these

are best represented. Many of these are predaceous ; the remainder feeding chiefly upon
decaying animal or vegetable matter, and comparatively few attacking living plants. In
the above list twenty-two families are represented by 103 species, of which forty occurred

in "both gatherings, while twenty-seven were peculiar to the Farm and thirty six to the

swamp. The former locality furnished 383 individuals and the latter 594, so that, with

the beetles that escaped or were not preserved, there were considerably over 1,000

examples in these mosses, which certainly shows that they were pretty thickly distributed

throughout the swamps.

Of the seven species of Oarabidae, Oodes fluvialis was a new record for Ottawa, while

Lachnocrepis parallelus is also an uncommon species here These beetles were found
under the thick covering of a prostrate log, and were in shallow cells in the earthy

matter on which the moss grew, evidently prepared to abide the winter there, as is done
by other members of this family. The Dytiscidte and Hydrophilidte are aquatic or sub-

aquatic beetles, although many of the smaller species live largely in decaying vegetable

matter. The Pselaphidfe, a family well represented both in species and individuals, con-

tains very small forms, which are stated to feed upon animal substances, and probably

subsist in part upon other small inhabitants of the moss. Bryaxis propinqua and B. con-

juncta are remarkably abundant, especially in Dow's swamp. Nearly one-third of all the

species of Coleoptera belong to the Staphylinidte, a very extensive family which I have
not found time properly to study and of which there are many unnamed species in my
cabinets, even of the commoner forms. These beetles are slender, depressed, elongated

insects, with short elytra, remarkably qaick and erratic in their movements, and living

chiefly on decomposing animal or vegetable matter. The genus Aleochara contains, how-
ever, true parasitic species.

Of all our beetles the smallest species are those that belong to the family with the

very long name, Trichopterygidse, which signifies that they have wings fringed with hairs.

One species was present in great numbers, and although mere black specks on the white
paper the beetles are very nimble and run swiftly about. The members of the Orypto-
phagidce and Lathridiidfe are also very small, and subsist upon fungi and decaying vege-

tation. One of the most interesting beetles of the list is the pretty little Taphrocerus
gracilis, the only buprestid I have ever found hibernating. This species is taken with
the sweeping net in low meadows in June and I believe the larva feeds in the stems of

the sedges or large grasses. All the rest of the beetles are plant- feeding, and the most
abundant species, Phytononius nigrirostris, is known as a clover-pest.

Hemiptera.

Corimalsena pulicaria Germ 5

Neotiglossa undata Say 1

Cymus angu8tatu3 Stal 5

Salicia pilosula Stal 3
Scolopnstethus affinis Schill 2

Lygus flavonotatus Prov 2

Corythuca arquata Sai/ 7

? sp 17*

Coriscus inscriptus Kirhy 1
Salda sp. undescribed 1
Ulopa canadensis VanDuzee 62
Acocephalus mixtus Soy ? 6*
Helochara communis Fitch 4*
Philaenus sp l
Livia vernalis Fitch 1

Notes on the Hemiptera.

The species of Hemiptera include ten belonging to the division Heteroptera and five

to the Homoptera. They were more abundant in the drier mosses. Seven species were
common to both localities and four peculiar to each. The total number of individuals

was 118, of which more than half belonged to the curious short-winged species which Mr.
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VanDuzee has named Ulopa canadensis and which has been noted previously as occurring

in Ofiawa. Mr. Kilman has also found the species at Ridgeway, and it is probably

widely distributed. The specimens marked with an asterisk were nymphs, or immature

forms, so that the species could not be exactly determined. The insects belonging to this

order are the only forms properly entitled to the name "bug," and they are mainly plant-

feeding. Subsisting upon the juices, whiph they suck from the leaves and stems by
means of the tubular beak formed by the prolongation of the mouth-parts, they rank

among the insects most injurious to plpnt life, and are most difficult to destroy or keep

in check. The smaller forms, known as plant-lice, are very numerous in species, and

they multiply with great rapidity, so that a very brief time suffices for the attacked plant

to become quite covered by the immense number in all stages of growth, and to have its

vitality exhausted.

Hymenoptera.

Proctotrypid.e.

Megaopilus ottawaensis Ashm 5

Ceraphron minutus Ashm 4

flaviscapus Ashm 2

carinatus Ashm. ? ... 5
mellipes Ashm. ? 2

Aphanogmus bicolor Ashm 8

Telenomus sp 1

Acoloides subapterus Ashm 4

seminiger Ashm 1

sp. nov. ? I

Bseus minutus Ashm 47

Prosacantha melanopus Ashm 1

Hoplogryon brachypterus Ashm 41

sp. nov. ? 1

Gryon canadensis Ashm 68

borealis Ashm 3

Pararaesius clavipes Ashm 2

] )iapria sp 1

Trichopria carolinensis Ashm 4

Proctgtbtpid.e- -Continued.

Trichopria sp. (apterous) 2

sp 1

Phfenopna aptera A>hm 16
• haematobiaB Ashm 10

Mymarid.e.

Cosmocoma sp . . 2

FOKMICID.E.

Camponotus marginatus Latr 1

Lasius brunneus Latr 1

Tapinoma erraticum Nyl 1

MYRMICID.E.

Myrmica lobicornis Nyl 14

sp 1

Notes on the Hymenoptera.

That this order should be so well represented will probably be a matter of much
more surprise than the occurrence of a large number of the ground-frequenting beetles.

One is apt to think of its members, in their adult form at least, as delicate-winged

forms flitting about in the sunshine. But besides the ants there are many wingless or

sub-wingless forms belonging to the various parasitic groups. Nearly half of the species

in the above list belong to these non-flying hymenoptera, but the remainder have fully

developed wings. It will be seen that twenty-nine species are enumerated, of which

five occurred in both localities, five at the Farm only (of which four were ants) and

nineteen only in the swamp, which was decidedly the most prolific ground, yielding

218 out of the 250 specimens collected. Many more ants could have been collected,

for their nests, some of considerable size, were scattered all through the swamp, but

those secured were stragglers that had probably got lost in their wanderings, and had

not been able to reach home before the cold weather stopped their journeyings. With

the exception of these ants all the species are very minute, and belong to the family

Proctotrypidas ; except one species belonging to the Mymaridte, a small group formerly

included in the Proctotrypidse but which Mr. Ashmead considers should constitute a

separate family. The first six species belong to the subfamily Ceraphroninse, whose

members are parasitic on Aphididte (plant lice) and Cecidomyiidae (midge-like flies

forming gall-like swellings, etc.). The following ten species belong to the sub-family

Scelioninfe, all of which are egg parasites, the larvse living in the eggs of other insects.

I have bred as many as thirty-one individuals of a species of Telenomus from two eggs

of one of our large moths, but usually one parasite occupies each egg. Seven species

belon«^ to the sub-tamily Diapriicpe, parasites of the larv?e of flies. The most abund
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ant form was the wingless Gryon canadensis, of which all but five specimens were
from Dow's swamp. The closely allied, short-winged Hoplogryon brachypterus was
almost as numerous, three of the specimens being from the Farm. The second in point

of numbers was Bceiis minutus, which occurred only in the mosses from Dow's swamp.
Probably some individuals escaped my notice when I was sifting the moss, as it is much
the smallest species in the list. It is a very agile atom, and able to leap a considerable

distance, while even the least dust upon the paper suffices to hide it, as it is a mere speck

itself The whole forty-seven specimens placed head to tail would make a line hardly an
inch in length. As the members of this genus are parasitic in the eggs of spiders this

minute species will probably infes*; the eggs of some of our smaller spiders, but I have not

yet succeeded in breeding any. The Cosmocoma is a fragile little form with narrow
wings, interesting chiefly as being the first mymarid which has been captured by me, and
probably the first recorded from Canada. In conclusion, it is hoped that these imperfect

lists and notes thereon may stimulate further observations on the winter habits of Cana-
dian insects.

BIRDS AS PROTECTORS OF ORCHARDS*

By E. H. Forbush, Ornithologist of the Massachusetts Board of Agriculture.

Having had, during the last twenty years, some opportunity for observing the food

habits of birds, I have become convinced that they destroy enormous numbers of insects.

This conviction gives rise to the question, to what extent are birds useful to man in this

respect 1

The present paper is merely a partial record of the results of an attempt to foster

and protect birds in an old and neglected orchard with a view to observing the effect of

such a policy upon the trees. The orchard is so situated as to be a favorite haunt for

birds. It forms part of an estate in Medford, Mass., lying near the southern border of

the stretch of wooded rocky hills known as the " Middlesex Fells," a large part of which
is now under the control of the Metropolitan Park Commission of Massachusetts, and is

being administered as a forest reservation. The nearest estates on the east and west of

the orchard are cultivated to some extent. There are other orchards in the immediate
vicinity, and many fine and large shade trees. There are also on the estate in question

many varieties of trees and shrubs. There is a small piece of woodland, covering perhaps
an acre and a half, in which yellow pine predominates, the other trees being principally

ash, oak and maple, some hickory and a few white pines. A lane running along the
southern border of the estate is bordered on both sides with elms and poplars. A line of

mulberry trees along the lane south of the orchard affords tempting food for such birds as

are fond of fruit in its season. There are also many wild cherries and berries of several

varieties, together with half a dozen trees of cultivated cherries.

Among the trees, shrubs and vines found on the estate and which furnish food for

birds in the shape of berries or seeds at certain seasons of the year are the Berberis vulgaris
(common barberry), Vitis Jabrusca (northern fox grape). Bhiis toxicodendron (poison ivy),

Prunus Americana (wild yellow plum^, Prunus Pennsylvanica (wild red cherry). Primus
Virginiana (choke-cherry), Prunus cerium (English cherry), Rubus occidentalis (black rasp-

berry), Rubus villosus (high blackberry), Rubus idceus (garden raspberry), Rosa nitida

(wild rose), Pyrus malus (common apple), Ribes rubrum (common red currant), Fraxinus
Americana (white ash), Morus rubra ^red mulberry), Quercus alba (white oak), Quercus
coccinea (scarlet oak), Pinus strobus (white pine), Pinus rigida (pitch pine), Thuja Can-
adensis (hemlock), Juniperus Virginiana (red cedar).

The orchard itself is a typical old orchard, such as is often found on sm^ll farms. It

has suffered greatly from neglect. Two-thirds of the original trees have died or are in the
last stages of dissolution. This is largely the result of neglect and improper pruning.
Dead limbs and hollows in the trees have offered nesting places for such birds as the wren^
woodpecker and bluebird.

* Reprinted from The Museum by kind permission of the author.
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For three years, from 1891 to 1893, inclusive, the trees were trimmed and cared for.

They were sprayed or banded to protect them from canker worms, and the " nests " of the

tent caterpillar (Clisiocampa Americana) (Fig. 27), were removed. The result was a scanty

yield of apples from most of the trees.

One or two bore quite plentifully.

,^^"•"' ' In order to observe the effect of the

feeding of birds in the orchard, no care

was taken in 1894 to protect the trees.

During that year the tent caterpillars

were very numerous in the vicinity, and
it became evident also that a great in-

crease in the the number of canker-worms

was taking place in the neighborhood.

Although these insects made considerable

inroads upon the trees, they did not seri-

ously injure the foliage anywhere except

in one or two instances. No attempt was

made previous to 1895 to foster or en-

courage the birds in the neighborhood,

except that a few nesting boxes were put

up in 1894, which were occupied in one

case by a family of wrens, and in another

by the English or house sparrow. We
were careful, however, to destroy the

nests of the house sparrow.

Fig. 27. Fig. 28.

In the fall of 1894 it was noticed that immense numbers of the wingless females of

the fall canker-worm [Anisopteryx pometaria) (Fig. 28, h), were ascending nearly all the

trees and depositing their eggs ; also, that the eggs of the tent caterpillar moths were
numerous upon the twigs promising a plentiful supply for 1895.

Having allowed the insects one year to increase unmolested by man, we began in the

winter of 1894 95 to encourage the presence of birds in the orchard.

In 1894 a small tree in the centre of the orchard had been enclosed by a high board

fence. The tree thus enclosed was used as an outdoor experiment station for observation

on the breeding and habits of the gypsy moth. During the winter 1894-95, Mr. 0. E.

Bailey made frequent visits to this tree to ascertain whether or not the birds were destroy-

ing the eggs of the gypsy moth. Incidentally, Mr. Bailey observed many interesting

things in connection with the feeding of the birds on the eggs, larvas and pupse of insects

which wintered on the trees, and I am greatly indebted to him for many interesting notes

on the feeding of birds in this orchard. He is a careful, conscientious observer, and is

intimately acquainted with most of our native land birds.

Hunters and trappers are aware that many species of winter birds, such as titmice,

woodpeckers, crows, jays and nuthatches are attracted by a skinned carcase suspended

from a limb, and will remain in the vicinity until all the bones are picked clean or until,

with the approach of spring, insect food becomes more accessible.

Believing from my own observations that the chickadees {Parus atricapillus) were
feeding on the eggs of the fall canker-worm, I asked Mr. Bailey to attract the birds, if

possible, to the orchard by suspending pieces of meat, bone, suet, etc., from the trees.

54



59 Victoria. Sessional Papers (No. 19). A. 1896

These food materials are suitable for birds at times when the trees are covered with snow

or ice and when, lacking such nourishment, they might starve. Although birds will

frequently visit bait provided for them and in time will eat a considerable portion of the

meat, they do not depend entirely on this aliment, but spend the greater portion of their

time in searching for insects and eggs in the immediate vicinity.

Finding a plentiful supply of food, the chickadees remained about the orchard most

of the winter, except for a week or two, when the meat gave out, but they were lured

back again later by a fresh supply which was placed in the trees. Not only were the

chickadees attracted to the orchard in large numbers, but other birds came also. A pair

of downy woodpeckers [Dryohatps pubescens) and two pairs of nuthatches (Sitta caro-

linesis) were frequent visitors, and a few brown creepers {Certhia Americana) came occa-

sionally. All these paid frequent visits to the meat and suet, and also thoroughly inspected

the trees in search of insect food. They made excursions also to the trees in the neighbor-

hood, but the greater portion of their attention was confined to the orchard in which the

bait was suspended. As they became more accustomed to Mr. Bailey's presence they grew

quite tame, and could be viewed at a distance of a few feet. Indeed, chickadees frequently

alighted on his person and occasionally took food from his hand. He was thus enabled to

determine accurately (without killing them) what thjey were feeding upon, and was soon

convinced that they were destroying the eggs of the canker-worm moth in large numbers,

as well as the hibernating larva3 and pupa? of other insects injurious to trees.

To determine how many eggs a single chickadee would eat, a few birds were killed

and their stomach contents examined, with surprising results. There was no difficulty in

identifying the eggs of the canker-worm moth which were found in the birds' stomachs, as

a great portion of the shells remained intact. The other insect contents of the stomachs

5
Fig. 29.

were|identified for me through the kindness of Mr. A. H. Kirkland, B.Sc, assistant

entomologist of the State Board of Agriculture, who made the examinations. Although

it was impossible in all cases to learn with certainty the species to which certain insects

belonged, t|it was evident that they belonged to the genera known to be of injurious habits.

I take the following from Mr. Bailey's notes :

Number of Eggs of the Fall Canker- Worm found in Stomachs of Chickadees.

No. 1 273 eggs.

" 2 261 "

" 3 216 "

" 4 278 "

Making in all 1,028 eggs found in the stomachs of four birds. Four birds killed later in

the season had eaten the female imagos of the spring canker-worm (Paleacrita vernata),

<Fig. 29, g), as follows :

No. 1 41 moths.
" 2 18 "

" 3 27 "

" 4 19 "

Making a total of 105. In No. 2, 3 and 4 of the last table there were a large number of

eggs also. It is safe to say that there were 1 50 eggs in each stomach, in addition to the

female moths eaten.
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Mr. Bailey carefully counted the eggs in the ovaries of twenty of these female

moths, with the following results :

No. 1

3.

4.

5.

6.

7.

8.

9.

10,

158
272
127
,184

213
135

.140

.220

.200

.130

No. 11.

12.

13.

14.

15

IG.

17.

18,

19.

20

111

160
193
131

281
,242

116

,281

.192

217

It will be seen from this table that the average number of eggs found in each moth
is 185. Mr. Biiley is very positive, from his continuous field observations, that each

chickadee will devour on the average thirty female canker-worm moths per day from the

20th of March until the 15th of -April, provided these insects are plentiful. If the

Fig. 30. (Aspidisca splendoriferella.)

average number of eggs laid by each female is 185, one chickadee would thus destroy in

one day 5,550 eggs ; and in the twenty-five days in which the canker-worm moths " run"

or crawl up the trees, 138,750. It may be thought that this computation is excessive,

and it is probable that some of the moths were not captured until they had laid some of

their eggs, but the chickadees are also busy eating these eggs. When we consider further

that forty-one of these insects, distended as they were with eggs, were found at one time

in the stomach of one chickadee, and that the digestion of the bird is so rapid that its
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stomach was probably filled several times daily, the estimate made by Mr. Bailey seems a

very conservative one. He now regards the chickadee as the best friend the farmer has,

for the reason that it is with him all the year, and there is no bird that can compare with

it in destroying the female moths and their eggs. It was noticed that the birds made

no attempt to catch the male moths. This, however, cannot be considered as a fault, for

the birds accomplish far more by destroying the females than they would by killing

males.

The following notes from the preliminary examinations of the contents of the

alimentary canal of chickadees made by Mr. Kirkland are of interest in this connection :

"Bird brought in by Mr. Bailey, March 16, 1895; Gullet empty. Gizzard con-

tained 270 canker-worm eggs (Anisopteryx pometaria), forty-six case-bearers (microlepi-

doptera), six cocoons, Fig. 30c£, of a small tineid (near Aspidisca). These three kinds

of food in bulk composed eighty per cent, of the gizzard contents, the remainder being

dark material which I was unable to determine under a hand lens. I think it very prob-

able that part of this was bits of bark or particles of bark dust taken in with the eggs or

cocoons. The intestine contained a large quantity of meat, seventy-five per cent., and 103

canker-worm eggs, ten per cent., the remainder, fifteen per cent., being material which 1

could not identify. It was not meat. This gives us as totals, 373 canker-worm eggs and

fifty-one microlepidoptera.

" Specimens of so called ' scales ' on apple twigs brought in by Mr, Bailey, March 12,

1895. These are not bark lice, but the cocoons of a microlepidopteron, probably a

tineid. Length 1-12 to 1-8 inch : width, 1-12 to 1-10 inch; elliptical, dark brown or

reddish brown. They are closely spun, the upper surface apparently being of leaf

epidermis, while underneath is a small well-formed cocoon which contains a minute green

larva which evidently hibernates as such, probably pupating in the spring. The larva

undoubtedly feeds on the leaves of the apple-tree, as these cocoons were taken from the

small twigs at the extreme end of a large branch. Some of these cocoons are empty

and have a minute hole at one end, which probably served for the egress of some small

parasite. These cocoons are eaten by the chickadee, and have been found in the gizzard

of the birds."

The case bearers and the tineids or leaf miners are injurious to the foliage of the

apple-trees.

It was noticed by Mr. Bailey, who watched the birds closely for several days, that

they were eating quantities of both of these insects. It would have been impossible for

any one to determine the species of the leaf miners as found in the birds' stomachs, for

little remained but small fragments of the shell of the creature. Mr. Bailey noticed that

the birds were taking objects from the twigs, some of which they ate ; others they

rejected and dropped upon the snow. Some of those dropped he picked up and examined,

finding them to be parasitized. The birds undoubtedly ate only those which were alive.

It was evident from a careful examination of the eggs found in the stomachs of the

chickadees that they were either broken by the bill in such a way that the contents were

exposed to the action of the gastric juice or the gastric fluid destroyed a portion of the

shell. Occasionally a few eggs which appeared to be whole were found in the intestines.

A great quantity of animal food is required to sustain life and provide animal heat

sufficient to enable these little birds to resist th3 inclemency of our severe winters. In

proof of this it may be stated that during favorable weather the birds visited the meat

and ate largely of it three times each hour with fair regularity. During each interval

they were occupied in destroying eggs and other hibernating insect forms which were

always present and numerous in the stomachs examined. This feeding appeared to be

almost continuous except in severe storms when the birds sought shelter or when they

were laboring under excitement caused by fear, as in the case of a visit from a hawk, cat

or shrike. Whenever a cat appeared they immediately hid behind the branches and

remained quiet until the intruder had passed. The appearance of other enemies or the

firing of a gun would produce much the same eSect.
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The woodpeckers acd nuthatches which frequented the orchards, were not seen to

eat the eggs of the canker-worm moth. As they were not numerous, none were killed.

Mr. Bailey observed, however, that the nuthatches were eating scales which they found

on the limbs of the apple-trees in a neighboring orchard. In relation to these scales the

following note from Mr. Kirkland is of interest :

"March 20, 1895. Mr. Bailey brought in specimens of apple twigs

infested with the Bark Scale louse, MytilaspU po7)iorum, Fig. 31. He
reported that the nuthatch was feeding on them. These twigs were
infested in a worse manner than I have ever seen before. They were
literally covered with the scales. On one small twig, one-half inch in

diameter, I counted 367 scales on one inch of the twig. The eggs con-

tained in a number of scales varied from sixty-two to eighty-two, with

an average of seventy."

These scales, when numerous, are very injurious to the apple tree.

Each scale covered a dead female of the preceding year and the hiber-

nating eggs, many of which mus^ have been disposed of by the

nuthatches. I was shown, both by observation and dissection, that

birds feeding in the same neighborhood and upon the same trees showed
considerable variance in the character of their food, Kinglets taken,

had no canker-worm eggs, but had eaten largely of bark borers. Wood-
peckers seemed to confine themselves to the larvse of borers and to

wood-ants and other insects which bore into the wood of the tree. Chick-

adees and nuthatches ate the pupse and eggs of insects found upon the

bark or in the crevices of the trunks. No birds were seen to eat the

eggs of the tent caterpillar, nor were any found in the stomachs of any of

Fig. 31. the birds examined. It seems probable that these eggs are so protected

by a hard covering that they are not eaten by most birds.

It is impossible, in the limited space at our command, to give results of all observa-

tions and dissections in detail. We can merely give the apparent results of the presence

of the birds in the orchard.

It was found that these birds were not only destroying the eggs of the canker-worm
in this orchard, but were feeding on the eggs of the same insect in the woods where bait

had been suspended.

As the frost left the ground on the first warm days of spring the wingless females

of the spring canker-worm moth appeared in the orchard and began ascending the trees

in great numbers. The chickadees commenced catching and eating the females and
their eggs. Mr. Bailey placed twenty-two of the females on one tree, and in a few
minutes twenty of them were captured and eaten by chickadees

.

It was noticed as spring approached and insects became more numerous that the

chickadees came very seldom to the meat. They were not as assiduous in their attention

to the orchard, and a small portion of their food consisted of the early gnats which were
flying on bright sunny days. In early April they had nearly deserted the meat, although

they still frequented the orchard in search of the female canker-worm moths. They
seemed to prefer animal food to all other, and even in cold weather would hardly notice

grain or seeds of any kind, though one individual ate a few oat kernels which were placed

near his accustomed feed of meat.

To. Towards the last of April the English or house sparrow [Passer domesticus) began
to make its appearance in the vicinity and apparently drove the chickadees to the woods,

as they disappeared and did not nest in the orchard^ but remained in the woods, where
they paired and nested.

I believe that the English sparrow is largely responsible for the fact that chickadees

are not now found nesting in our orchards. Though they still nest in the orchards on
the remoter farms and in the villages where the English sparrow is not numerous, they

seem to have disappeared in summer from orchards near cities. At the time of the advent
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of the sparrow in this locality, twenty-five years ago, chickadees were often found nest-

ing in old apple trees in the orchards in this region where now scarcely any are to be seen

in orchards during the summer.

In the latter part of April and in early May the tent caterpillars made appearance

on the apple and cherry trees in the neighborhood. Canker-worms were also numerous
on the apples and elms and appeared in some of the other trees. It was noticed, however,

that while trees in neighboring orchards were seriously infested with canker-worms and
to a less degree with tent-caterpillars, those in the orchard which had been frequented by
the chickadees during the winter and spring were not seriously infested, and that com-
paratively few of the worms and caterpillars were to be found there.

With the warm south winds of May, many summer birds came and settled in the

neighborhood and prepared to build their nests, among which the following were seen :

Chickadee {Parus atricapillus), Tree Sparrow {Spizella raonticola), Crow [Corvus Ameri-
canus), Purple Crackle (Quiscalus quiscula). Flicker (Colaptes auratus), Red-winged
Blackbird (Agelaius phceniceus), Robin {Merula migratoria), Chipping Sparrow [Spizella

socialis), Ovenbird {Seiwnis aurocapUlus), Wood Thrush (Turdus mustelinus), Citbird

(Galeoscoptes carolinensis), Brown Thrasher {Harporhynchus rufa-s), Black-billed Cuckoo
{Coccyzuserythro}jthalmibs),Ye\\ow-\)i\\Bdi Cuckoo (Goaci/zits Americanus), Black and White
Warbler {Mniotilta varia), Yellow Warbler (Dendroica cestiva), Chestnut sided Warbler
(Dendroica Pennsylvanica), Black-throated Green Warbler {Dendroica virens), Pine
Warbler (Dendroica vigorsii), House Wren {Troglodytes cedon), American Redstart {Seto-

phaga ruticilla), Xishville Warbler {Hdniinthophila ra/icapilla), Golden-winged Warbler
(Helminthophilachrysoptera), Scarlet Tanager {Firanga erythroraelas), Rose-breasted Gros-

beak {Habia ludoviciana), Baltimore Oriole {Icterus galbula), Blue Jay {Cyanocitta cristata),

Least Flycatcher (Empidonax minimus), Wood Pewee {Contopus virens) Phoebe {Savornis

phcebe), Kingbird {Tyrannus tyrannvs), and Downy Woodpecker (Dryobates pubescens).

It was noticeable that early in the season, when the webs of the tent-caterpillar

(Fig. 27) first appeared on the apple and cherry trees, the orioles attacked them and
devoured a considerable number of the hairy young larvie. A little later, when the

canker-worms became more numerous, it seemed as if all the birds in the neighborhood
were intent on eating canker-worms, neglecting to a certain extent the hairy caterpillars.

The cuckoos, however, seemed to feed impartially on both the canker-worm and the tent

caterpillar.

Birds from all quarters in the wood and swamp, orchard and field, flocked into the
trees infested by canker-worms, and there spent a considerable portion of their time. In
a short time the few canker-worms remaining in the old orchard were apparently eaten
by birdg, and the birds then directed their attention to the neighboring orchards, which were
swariaing with the worms It soon became evident that these orchards would be entirely

stripi-ed of their leaves, while the old orchard retained its full foliage. Thus it was seen
that the trees to which the chickadees had been lured during the winter had been so well

protected chat the summer birds were able to destroy the few remaining larvie, while the
trees at a distance from these contained so many larvte that the birds weie not numerous
enough to dispose of them or to make any effective reduction in their numbers. This
apparently demonstrated the usefulness of the egg-destroying winter birds, and showed
the wisdom of attracting them to the orchard during the winter months. Not only did

nearly all species of birds in the neighborhood flock to the trees infested by the canker-
worms, but the chickadees, living in their retirement in the woods, came out to the
orchards, flying some distance to procure canker-worms with which to feed their young,
and making regular trips to the infested trees day after day.

On May 18, Mr. Bailey saw a female chickadee carry twenty larvae to its nest.

They were apparently all canker-worms but two, which were tent caterpillars. Of this

he is certain, for he was within three yards of the nest to which the lervte were taken.

Later, on May 31, he noticed the chickadees feeding their young. It was evident that a
large portion of the food consisted of canker-worms. The birds each made a trip to the
nest about once in twelve minutes. The male and female came at nearly the same time
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and went away together. They went in the direction of an orchard infested by canker-

worms. A few cf the larvae were dropped on the ground atHhe nest and proved, on
examination, ^o be canker-worms.

The crow was also observed feeding on the canker-worms.

On May 22 the birds had nearly all stopped feeding in the neighboring woods and
were in the orchards feeding on canker-worms.

Early in June, when the remaining canker-worms had finished their transformations

and retired to the ground, several species of birds were again noticed feeding their young
on the tent and other hairy caterpillars. Of these, three species (both cuckoos and the

Baltimore oriole) seemed to be the most useful. On May 17, a cuckoo was seen to take

eleven caterpillars out of one nest. Mr. Bailey writes :
" On May 10, a black-billed

cuckoo came into a tree near me at 3 p.m. and sat there until 4.40 p.m., then he went
straight to a tent caterpillars' nest. He looked it over for a short time and then com-
menced eating the caterpillars. He picked twenty-seven caterpillars out of the nest before

he stopppd. The bird ate them all and did not drop one. Then he went to the tree, in

which, I believe, he remained during the night, for on Saturday, the 11th, I found the

bird in the same tree, and in almost the same place, at 5 a.m."

The orioles, chickadees and vireos often pecked the caterpillars to pieces and ate

portions of them, seemingly feeding to a considerable extent on the internal organs. This

being the case, it is quite evident that the stomach contents cannot be depended upon
entirely to determine the character of the food of these birds, as no one is expert enough
to identify the internal organs of caterpillars with such certainty as to determine the

species to which they belong.

The following is a list of the birds seen feeding on the tent caterpillar :

Crow (Corvus Aniericanus), Chickadee {Parus atricajnUus), Oriole (Icturus galhida),

Red-eyed Vireo {Vireo olivaceus). Yellow-billed Cuckoo {Coccyziis Americanus), Black-

billed Cuckoo {Coccyzus erythrophthalmus), Chipping Sparrow (^Spiz,ella socialis), Yellow
Warbler (Dendroica (estiva).

During the month of May an attempt was made to render the place as attractive to

birds as possible. The undergrowth, which previous to 1894 had been trimmed out, was
afterward allowed to grow, and in 1895 several low thickets had been thus formed. The
mulberry-trees were stimulated by judicious trimming, and bore a considerable crop of

early fruit which ripened in advance of the cherries, thus drawing the attention of the

fruit-eating birds away from the cherries, and serving to attract them to the vicinity of

the orchard. Ten nesting hoxes were put up for the wrens and bluebirds ; but as the

bluebirds were very rare this season none came to the orchard. Two families of wrens,

however, were reared in the boxes in place of one family last year. Nesting materials

—

strings, hair and straw—were hung in the trees and scattered about. Several marauding

cats were killed, and an attempt was made to keep nest-hunting boys away from the

neighborhood as much as possible. Thirty-six nests of birds were discovered in the

neighborhood, as follows : Three red-eyed vireos, ten robins, four Baltimore orioles,

three cuckoos, five chipping sparrows, three least flycatchers, two redstarts, two yellow-

warblers, two chickadees, two house wrens.

Of these all but three were destroyed probably by boys, the nests being torn down
and the eggs missing. The three which escaped destruction were two wrens' nests which

had been built in boxes upon buildings, and a robin's nest in a maple tree within ten

feet of a chamber window. This wholesale destruction of nests discouraged several pairs

of birds, and they disappeared from the neighborhood. Those remaining built new nests,

and after a second or third attempt a few succeeded in rearing young. One nest of

orioles escaped the general destruction, and the birds were busy for a long time carrying

canker-worms to their young. One of them was noticed to take eleven canker-worms

in its beak at one time, and fly with them to the nest. The vireos, warblers, chickadees,

cuckoos, orioles and chipping sparrows were particularly active in catching canker- ^orms,

and the English sparrow killed them in considerable numbers.
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If the thirty-six pairs of birds whose nests were found had succeeded in raising their

young, it is probable that they would have disposed of most of the canker-worms in the

neighborhood. Five thousand of these larvte are sufficient to strip a large apple-tree.

One hundred and eight young would have been reared, had each pair of birds raised three.

According to Professor Augley's experience, sixty insects per day as food for each bird,

both young and old, would be a very low estimate.* Suppose each of these one hundred
and eight birds had received its sixty insects per day, there would have been 6,480 cater-

pillars destroyed daily. The destruction of this number of caterpillars would be enough
to save the foliage and fruitage of one applp-tree. In thirty days the foliage of thixty

apple trees could have been saved, or 194,400 canker-worms destroyed. This does not
include what the old birds themselves would have eaten.

In these observations, the influence of insect parasites and predaceous insects has
not been entirely ignored. Hymenopterous parasites were not seen to be numerous, and
as it was a year when canker-worms were on the increase, it is not probable that these

parasites would have been a prime force in reducing the numbers of the canker-worms
had the birds not been present. Even had they been numerous they would have had
little pflFect in checking the ravages of the canker worm during the present year, as their

interpst is identical with that of the canker-worm, and they remain in its body until it

has finished feeding, allowing it to defoliate the trees before completing their deadly
work upon it.

We do not know to what extent such parasites are devoured by birds. This we
could not ascertain without shooting the birds, which would have defeated our main object.

No parasites of the tent caterpillar or canker-worm were found in the stomachs of the few
birds which were examined. It is hardly safe to draw conclusions from observations so

limited in their scope, but we may infer from what was observed that the egg-eating birds

are of the greatest value to the farmer, as they feed almost entirely on injurious insects

and their eggs, and are present all winter when other birds are absent. The summer birds

which attack the larvje are valuable also if they can be so protected and fostered as to

become sufficiently numerous to do the work required. It is evident also that a diversity

of plants which encourages diversified insect life, and assures an abundance of fruits and
seeds, as an attraction to birds, will insure their presence. In this connection, I wish
particularly to note the fact that the mulberry-trees, which ripen their berries in June,
proved to be a protection to the cultivated cherries, as the fruit-eating birds seemed to
prefer them to the cherries, perhaps because they ripen somewhat earlier.

I believe it would be wise for the farmer to plant rows of these trees near his

orchard, and it is possible that the early June berry or shad berry (Amelanchier Cana-
densis) might also be useful in this respect. It is a handsome shrub or tree, flowering
early in the season, and would be attractive at a time when other trees and shrubs
are not in bloom.

At the present time, July 23, 1895, the trees in the orchard appear to be in good
condition. They have not suffered from the slight pruning of their foliage which was
effected by the few caterpillars and canker-worms which survived. The fruit is well

set, and it now remains to be seen whether the birds will have any considerable eff'ect

in preventing the ravages of the codling moth. No other orchard in the neighbor-
hood will produce any fruit this season, with one exception. The nearest orchard,
situated directly opposite on the estate across the way, has not been ravaged by the
<;anker-worms. This exemption is due principally to the eff"orts of the owner, who has
banded his trees with tarred paper and has used tree ink faithfully and well upon the
paper. He has also taken pains to clear the nests of the tent caterpillar from the
trees. This orchard, being nearest to the one visited by the chickadees, was also an
object of their attention, and this may account somewhat for the reduction of the pests
in this place.

The record of these observations, incomplete as it is, is given for what it is worth
as a contribution to the literature on this most interesting and important subject.

* Ist Rep. U. S. Ent. Com. 1877, p. 342.
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THE EOOKY MOUNTAIN LOOUST AND ITS ALLIES IN CANADA.

By Samuel H. Scudder.

The genus Melanoplus, to which the Rocky Mountain Locust belongs, forms

part of a small group of genera first definitely separated a few years ago by Brunner von

Wattenwyl under the name of Pezotettiges, but which, for reasons given in a technical

memoir now in press, I have preferred to call after the dominant genus just men-

tioned,—Melanopli.

In the last resort, the Melanopli are separated from their nearest allies only by such

an apparently insignificant matter as the number of spines (in itself variable) found on

the outer margin of the hind tibise ; these, save for individual exceptions, often on one

side of the body only, are always at least nine in number and rarely exceed fourteen. In

the known Canadian species they range from eight to thirteen, but ten or eleven is the

almost invariable number.

The Melanopli are an almost exclusively American group comprising more than thirty

genera of which oiily one, Podisma, occurs in the old world. They are primarily divided

into two sections, dependent on the shape of the subgenital plate of the males, a divisioa

Fig. 32. Locust (magnified.)

which broadly but not exactly separates the tropical or subtropical genera from those of the

temperate regions, and leaves an almost equal number of genera in each section. Of the

tropical section, as it may be called, but a single genus is known in Canada, Hypochiora ;

its single species H. alba (Dodge) is reported by Brunner as occurring in Manitoba, and

this is altogether probable as it ranges along the border in the United States from Minne-

sota to Montana, but extends south only to Kansas and Colorado. It is a slender, hoary

green long-legged insect with abbreviated tegmina, and is partial to the white sage, Artem-

isia ludoviciana.

Of the temperate section, only three of the genera are actually known to inhabit

Canada, thou<^h, as we shall see, there is little doubt that others will be found there.

One of these is Podisma, formerly known as Pezotettix*, a genus remarkable among the

Melanopli for its longitudinal range, which is around the globe north of Lat. 35° N. ; for

its penchant for high altitudes, many of the species occurring only above or at the forest

line on high mountains ; and for the wide separation of its sternal lobes, though this alone

will not separate it from all Melanopli. Moreover its organs of flight are never com-

pletely developed and may often be altogether wanting, as may then also, though in none

of our American species, the tympanum found on the sides of the first abdominal segment

;

as this tympanum is regarded as an auditory apparatus, and as the power of producing

sound is gone with the loss of the tegmina (against which the femora are scraped,) the

absence of the tympanum in some apterous European species would seem to indicate that

they had departed the more wideJy from the original type, and had therefore a longer

history behind them.

*See Psyche, vii, 195.
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Up to the present time more species of Podisma are known from the old than from

the new world ; in the latter they are not known over a continuous territory, but over

two large areas, one in the east and one in the west. That in the east is inhabited by
only two species, one of which is only known from Ithaca, N.Y., at less than 500' above

the sea, while the other, the better and long known Podisma glaciaJis (Scudd.,) was first

found at the timber line in the white mountains of New Hampshire, and has since been
obtained at high elevations 2-4500' above the sea, in Maine on Ktaadn and in the country

about the Mes;alloway, in New Hampshire on Kearsarge in Bartlett, in Massachusetts on
Greylock in Berkshire county, and in New York in the Adirondacks ; while Mr. James
Fletcher and 1 came across it at the edge of the town of Sudbury in Ontario. It will

doubtlesss be found also in Quebec if sought in the proper places; i' is not found upon
the ground but upon bushes, in the white mountains on the dwarf birch. Bruner also

credits it to " British America," but I do not know from what point he received it, and
on enquiry I find it was probably a mistake.

The western area from which Podi^sma occurs has half a dozen species, which range

along the rocky mountains from New Mexico to Alberta ; all of the species are found on

the mountain slopes or in Alpine valleys, and most of them at or above the timber line.

A single species only is known to inhabit Canada, Podisma Oregonensis (Thom.,) which
has been taken at Fort McLeod in Alberta, and is also known from Montana, Idaho and
Oregon. It is highly probable that other and possibly new species will be found in the

Canadian Rockies; it is especially likely that Pod. dodgei (Thorn.,) one of the commonest
alpine orthoptera in Colorado, and known also from Wyoming and Montana, will occur

near timber line in Canada.

A second genus of the section which occurs in Canada is Phoetaliotes, a group

founded by me for a single species, the somewhat anomalous insect Phcetaliotes Nehrascen-

cis (Thom.,) of which Pezotettix megacephala Thom , Pezotettix autumnalis Dodge, and
Caloptenus volucris Dodge, are all synonyms. It has a large, prominent, tumid head,

which with a subsellate pronotum gives it a peculiar appearance ; it is strikingly dimor-

phic, full-winged and half-winged, which accounts for a part of the synonymy. In Can-
ada it has been found only in Alberta at Fort McLeod and in Assiniboia at Medicine

Hat, but it ranges from here, skirting the eastern slope of the Rocky Mountains, to Texas
and even to Central Mexico. I have not seen the long-winged form, volucris, from

Canada, but it occurs from Mexico to Montana.

We have left for the last (though in systematic sequence it should have preceded

PhoBtaliotes) the typical, dominant genus Melanoplus, which contains most of the known
Canadian species. This genus is so strikingly dominant as to contain more than one-half

of the known Melanopli of the world. In the memoir referred to at the outset, I have

described in detail no less than 131 species, all from North America and all but a very

few found within the limits of the United States ; it finds its principal home in the west,

and it is to this genus that the Rocky Mountain Locust and several other minor depre-

dators belong. To handle the genus properly I found it advisable to separate it into

twenty-eight groups or series, defined mainly in terms of the male abdominal appendages,

which here attain a striking and highly diversified development, and to name the groups

after the predominant or older species contained in it. In that order I will present them
also in the present account. Many of these species have before been placed under Pez-

otettix (Podisma) when I and others were accustomed, without careful discrimination, to

look upon all the short-winged forms as belonging to that genus and the long-winged ones

to Melanoplus. As some species are dimorphic, either fully winged or practically unable

to fly from the brevity of the alary organs, that custom had its disadvantages, and a

careful study of our entire Melanoplan fauna became a great desideratum, which I trust

I may be found to have successfully filled in the paper before referred to.

In the (ilaucipes series, there is a single species, Mel. kennicottii Scudd., a very small

full-winged insect, which must be tolerably widespread in Canada, since it has been

brought from the Yukon river in Alaska and the Souris river in Assiniboia, and occurs

also in Montana.
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In the Utahensis series, Mel. bruneri Scudd., a new species of about the size and
general appearance of Mel. femur-rubrum but the male with a strongly upturned, apically

broad subgenital plate occurs in Alberta at Fort McLeod, and extends from there south-

ward to Nebraska and Colorado, and westward to Washington.

But it is in the Spretus series that the largest number of Canadian species appear.

Most of them are closely allied to Alel. atlanis. Here are, first, Mel, Alaskanus Scudd., a

new species found in Alaska and taken also at Spilmacheen, British Columbia ; next,

Mel. affinis Brun., another new species found in British Columbia, Washington, Utah and
Wyoming ; then, Mel. bilituratus (Walk.,) a common species on Vancouver Island, as well

as on the mainland in British Columbia, and over the border in Washington, Oregon,

Nevada and Montana; Mel. atlanis (Riley,) an extremely abundant insect, occurring

throughout the breadth of Canada, from Sable Island, off Nov-a Scotia, to Vancouver
;

it extends northward to the Yukon river in the west, though in the east I have only seen

or heard of it as far north as Quebec, Ottawa, Sudbury and Lake Winnipeg ; and finally,

Mel. spretus (Uhl.,) the Rocky Mountain Locust, the arch-destroyer, whose home is in the

high plateaux of the Rocky Mountains and their eastern versant as far north as the

Saskatchewan, and which now and again ravages the fountry to the east by its migrating

hordes.

In the Dawsoni series there are two Canadian species : Mel. Dawsoni (Scudd.,) which
occurs in Canada from Manitoba to Alberta, and has two forms, long-winged and short-

winged. Only the latter has been found in Canada, and the species ranges to New
Mexico. The other Canadian species is Mel. Gladstoni Brun., which has been found at

Medicine Hat in Assiniboia, and southward to Nebraska. Both these species are small

and inconspicuous.

In the Fasciatus series are also two Canadian species : Mel. fasciatiis (Walk.,) wide-

spread in Canada, having been reported or seen by me from Newfoundland, Labrador

north of the Straits of Belle Isle, Anticosti, Hudson Bay, Lake of the Woods, Manitoba,

Saskatchewan, Assiniboia, Alberta and Alaska. It also occurs in the United States

everywhere near the Canadian border, from ocean to ocean, and as far south as New
Jersey, Missouri and Colorado. It again is dimorphic, but the wings in the brachypterous

form are not very short, and the full-winged form is known only from Michigan. The
second species of this group is the only Canadian species not found in the United States,

Mel. borealis (Fieb.) I have seen it only from the barren grounds of northern Labrador,

but it is also reported from Hudson Bay and Greenland. It has slightly abbreviated

organs of flight.

In the Femur-rubrum series the well known Mel. femur-rubrum (DeGeer), Fig. 33 occurs

•over nearly the whole of Canada, from ocean to ocean, wanting only in some northernmost

localities, such as Labrador ; and a second species, Mel.

extremus (Walk.), ranges from Quebec to the Yukon and
is dimorphic, though the organs are half as long as the

body in the brachypterous type. The macropterous form

seems to affect high altitudes or latitudes. I have seen

specimens from the Alpine districts of the White Moun-
Fig. 33. tains and from Arctic America, among other places.

In the Angustipennis series the only Canadian species is Mel. coccineipes Scudd.,

a new species of moderately large size, found not uncommonly in Nebraska, Kansas, Colo-

rado and Utah, and of which I took some specimens in company with Mr. Fletcher, at

Nepigon, Lake Superior.

Mel. packardii Scudd., is the only Canadian species of the Packardii series, but this

occurs abundantly from Assiniboia to British Columbia, South of the border it occurs

over most of the United States west of the 100th meridian.

In the Collinus series, where all the males have forked cerci, there are several Can-

adian species : Mel. alpinus Brun., a very small new species, which ranges from Alberta

to British Columbia, and is also known trom Idaho ; Mel. infantilis Scudd., a still smaller

form, orieinally described from Colorado, but found also in Assiniboia (Medicine Hat),
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and Alberta (Fort McLeod) ; and Mel. minor (Scudd.), a tolerably common species in the

United States from Maine to the Rocky Mountains, and which was long ago sent from

Red River,.Manitoba, by Robert Kennicott and Donald Gunn.

Finally, in the Bivittatus series, where the species are large (the largest of those

found in Canada), we find Mel. femoratus (Burm.,) which ranges from Nova Scotia to

British Columbia, and extends as far north as Hudson Bay. In the United States it

extends southward nearly to the Ohio, and on the Atlantic coast even to North Carolina,

while in the west it is nearly confined to the northern tier of states, though it reaches

along the Rockies to Colorado and along the Sierras to northern California. A second

species, intimately related to the other, but with parti-colored instead of clear red hind

tibife, Mel. bivittatus (Say), is a more southern form, but it occurs with the first in many
places, and, in Canada, accompanies it from British Columbia to Manitoba, but not

eastward.

It thus appears that ten of the twenty-eight series found in the genus Melanoplus

occur in Canada, though but twenty species, or less than one- sixth of the known forms,

are included in the list. The list is remarkable for three things : 1, the range of structural

diversity as indicated by the number of series represented ; 2, the total absence of all

species with excessively abbreviated tegmina {i.e. only as long or scarcely longer than the

pronotum), such as would formerly have been placed unquestioned in Pezotettix, the

single one of the known Canadian Melanopli with such tegmina being a true Podisma
;

3, that it includes three of the only four well marked cases of wing-dimorphism in the

genus Melanoplus. It is true that both the dimorphic forms have not been found in

Canada, but that is in all probability a mere accident, collections from Canada being

much rarer. The dimorphism is probably co-extensive or nearly so with the species.

But it should not be concluded that the above list actually offers a fair idea of the

true Melanoplan fauna of Canada. Canada is so little explored from a natural history

standpoint, especially in its western portions where, in the United States, Melanopli are

so very strikingly diversified, and so many additional forms have been found next the

Canadian border, that we must believe that many of them surpa.ss it and are not now
known as Canadian, simply from the little attention paid in Canada to this order of

insects. We propose, therefore, to conclude this account by a brief review of such

Melanopli as may be looked for with some confidence ; we shall discover the probability

of a much more varied and numerous series, for the number of genera and species will both

be doubled, and the "series" of tie genus Melanoplus represented raised from ten to

seventeen. All the additional genera, however, belong to the temperate section.

In the first place we may cite Hesperotettix as a probable inhabitant, since Hesp.

pratensis Scudd., is widely difi"used along the northern margin of the United States, from

Minnesota to Washington, being recorded in my paper from these two States and all the

intervening ones.

Then there is the genus Bradynotes, containing peculiarly broad-chested, robust

forms with mere pads for tegmina, all the species of which are confined, so far as known,

to the extreme northwest of the United States,—Washington, Oregon, Northern Cali-

fornia and Idaho, with Nevada, Montana and Wyoming. No less than four species are

found in Washington and two others in Idaho, besides one confined to California, so that

it seems altogether probable that one or more of them may be found in British Columbia,

if indeed this district do not prove to have its peculiar species.

The genus CEdaleonotus, founded by me on the species I formerly described as

Pezotettix enigma, a clumsy bodied insect with tumid prozona and stout femora, and
strikingly dimorphic in its tegmina, ranges on the Pacific coast trom Southern Cali-

fornia to Northern Washington where it is abundant, and it may almost surely be looked

for in British Columbia.

Another new genus, Asemoplus, created for the reception of Bruner's Bradynotes

Montanus, a relatively slender form, likewise with lobiform tegmina, has been found

hitherto only in Montana and Washington and not further south, so that it probably

ranges northward across the boundary.
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To turn to the genera known to be represented in Canada, we have already mentioned

the probability that Fodisma dodgei (Thorn.,) would occur in the Canadian Rockies ; and
it is by no means improbable that new species of this genus will also be found.

But for the bulk of the suspects we must naturally turn to the genus Melanoplus.

Here, in the Flabellifer series, we have Mel. occidenfalls (Thorn.,) known from Minnesota,

North Dakota, Wyoming and Montana; and Mel. flabelilfer Scudd., occurring in

Wyoming, Montana and Idaho.

In the Spretus series, Mel. intermedhis Bran., occurs abundantly in Wyoming, Mon-
tana, Idaho and Washington, and is, therctbre, likely to occur in Alberta and British

Columbia.

The hidigens series is composed of a single and new species, Mel. indigens, which

comes from Idaho and may reasonably be looked for a little further north.

The Mancus series is another group not yet discovered in Canada, but which may be
looked for, as two species, Mel. Artemishe (Brun.,) and Mel. mancus (Smith) are found on

its confines : the former in the west on sage brush in Idaho ; the latter in the east in

Maine and New Hampshire.

In the Dawsoni semes, an additional species may be looked for, viz : Mel. militaris

Scudd., which occurs in Idaho.

Sereral species also of the Rusticus series, a group not yet recognized in Canada, pro-

bably occur therein : Mel. Montanus (Thorn.,) found in Montana, Mel. Washingtonianus

(Brun.,) known now only in Y.'ashington, and Mel. altitudinum (Scudd.,) which occurs at

high elevations in Wyoming, South Dakota and Montana.

Of the Borckii series, Mel. borckii (Stal.,) is found in Washington, Idaho and Montana.

So, too, in the Fasciatus series, Mel. saltator (S,cudd.,) occurs in the same States and

in Wjoming, and may confidently be expected to extend across the border.

The Alleni series contains but two species, one of which, Mel. Alleni (Scudd.,) occurs

in Iowa and Dakota.

One of the representatives of the Cinereus series, Mel. cinereus (Scudd.,) is of a very

wide range, and is known from Washington, Idaho ana Wyoming in places very similar

to those abundant over the border in the sage brush district.

Finally the Collinus series has probably other representatives in Canada, since

Mel. luridus (Dodge) occurs abundantly in Washington, Montana, Dakota and Wyoming,
and Mel. collinus (Scudd.,) is found in equal numbers iu Maine and New Hampshire.

A considerable numbei of these species have tegmina no longer than the pronotum,

so that should eventually all of them be found in Canada, what has before been said on

this point regarding Canadian species would need to be materially modified. But in any

event it seems plain that the Canadian fauna will prove much richer in species and

genera than we now know it to be.

It should be added that many of the species mentioned above are as yet unpublished

and are not always so specified ; descriptions of all are in press.
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SEVENTH ANNUAL MEETING OF THE ASSOCIATION OF ECONOMIC
ENTOMOLOGISTS.*

The Association met in room 4, High School building, Springfield, Mass., August
27th, 1895. The following officers and members were present :

President John B. Smith, New Brunswick, N. J. ; Vice-President, C. H. Fernald,

Amherst, Mass.; Secretary, C. L. Marlatt, Washington, D. C; R. A. Coolev, Amherst,

Mass. ; G. C. Davis, Agricultural College, Mich.; E. H. Forbush, Maiden, Mass.; L. 0.

Howard, Washington, D. 0. ; A. H. Kirkland, Maiden, Mass. ; J. A. Lintner, Albany,

N. Y. ; C. V. Riley, Washington, D. C; P. H. Rolfs, Lake City, Fla.; F. A. Sirrine,

Jamaica, N.Y.; E. B. Southwick, Central Park, New York City; F. M. Webster,

Wooster, Ohio ; C. M. Weed, Durham, N. H.

There were also in attendance upon the meetings members of other scientific associa-

tions and entomologistis not members of the Association, among the latter Mr. George

Dimmock and Professor Macloskie. The attendance at the difierent meetings ranged from

20 to 40.

The Association was called to order by the President and reports from officers listened

to. The amendment to the constitution proposed by Mr. Summers, November 13th, 1890,

but not afterwards taken up, was adopted. It reads as follows :

Sec. .3. The membership shall be confined to workers in economic entomology. All economic entomo-
logists employed by the General or State governments, or by the State experiment stations, or by any
agricultural or horticultural association, and all teachers of economic entomology in educational institutes,

may become members of the Association by transmitting the proper credentials to the Secretary and by
authorizing him to sign their names to this constitution . Other persons engaged in practical work in econo-
mic entomology may be elected by a two-thirds vote of the members present at any regular meeting of the
Association. Members residing out of the United States or Canada shall be designated foreign members.
Foreign members shall not be entitled to hold office or to vote.

The following persons were elected active members ot the Association :

Mr. W. Hague Harrington, Ottawa, Canada ; Mr, R, E. Palmer, inspector of fruit pests, British
Columbia. Proposed by Mr. Fletcher.

Mr. W. S. Bullard, Bridgeport, Conn. ; Mr. John Gififord, State forestry agent. Mays Landing, N.J.
Proposed by Mr. Howard.

Mr. E. A. Schwarz, Washington, D.C. Proposed by Mr. Marlatt.
Mr. E. fl, Forbush, Maiden, Mass. ; Mr. A. H. Kirkland, Maiden, Mass. ; Mr. R. A. Cooley, Am-

herst, Mass. Proposed by Professor Fernald.
Mr. F, W. TJrich, honorable secretary Victoria Institute, Trinidad, and Trinidad Field Naturalists'

Club.

The annual address of the President, John B Smith, was entitled " Entomological

Notes and Problems." He drew attention to the fact " that difierences in results obtained

by farmers do not always argue ignorance or carelessness, and that insects or insecticides

may vary, either in resisting power or in effectiveness, in different localities, and that we
must not hastily conclude that what answers in California will be equally effective in

New Jersey, nor that the conclusions based upon the most careful experiments made in

New York can be accepted unquestioned in Idaho," and stated, "that there are factors

not yet understood by us that should make us cautious in recommending too positively

or hastily measures based on results reached in localities difierent from our own, and on
the other hand should make us very chary in condemning work done by a confrere because

our results do not agree with his."

" The day of testing insecticides is therefore not so nearly over as has been sometimes

thought, and we owe it to our constituent, where his results do not agree with our expec-

tations, to test the matter under his conditions before deciding him incompetent ; and it

does not need the distance between the Atlantic and Pacific to make a difierence in con-

dition. Results obtained annually by dozens of farmers in New Jersey seem absolutely

* Through the kindness of Mr. L. O. Howard, Entomologist of the Department of Agriculture, Wash-
ington, D.C, we are enabled to give the following account of this interesting meeting.
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tinobtainable by most careful experiments made in New York ; while I have this season

proved, much to my dissatisfaction, that the reverse may be equally true, for I can not

secure the results in actual practice with bisulphide of carbon against cabbage maggots
which Mr. Slingerland obtained in his experiments. Yet Mr. Slingerland undoubtedly re-

corded only what he found, and sooner or later the reason for the failure in New Jersey

will be discovered. Each worker must therefore study his own field most carefully."

He next took up the question of how to control the publication of entomological

matter in newspapers in order to prevent the dissemination of erroneous statements, and
mentioned the difficulties that he encountered in his efforts to do so. He then referred

to the impossibility of keeping track of everything that is published on economic ento-

mology, referring not only to bulletins and reports, but also to the articles published in

agricultural journals and newspapers, and asked whether there might not be some feasible

way of interchanging among the members of the Association, records of all articles con-

taining original or useful information. He also suggested that some arrangement should be

adopted for the interchange amongst the members of specimens of injurious insects and
their work, and also the formation of a central collection of economic entomology.

He then dealt with the subject of legislation against insect pests and referred to the

difficulty of arousing public opinion sufficiently in order to secure action. He also dwelt

upon the importance of having some kind of inspection of trees and shrubs grown in

nurseries before they were sent broadcast over the country.

" Perhaps I have spoken enough of problems and of difficulties—he went on to say

—

and should mention some of the accomplishments, some problems solved. Unfortunately

there are none. Progress there has been in many directions, and of the most encouraging

kind, but no striking successes, no epoch-making discoveries. We have not yet suc-

ceeded, for instance, in dealing more satisfactorily with grasshoppers ; but it is decided

progress to learn that in a single State several hundred ' hopper-dozers ' are in use under

the direction of the entomologist and that the State has realized the importance and

necessity of this kind of work. Our good friend and fellow-member. Dr. Otto Lugger,

has certainly succeeded in securing respect for his profession and a reduction of his preach-

ings to practice.

" Chinch-bug work continues in a number of States ; but we are not much nearer a

final decision concerning the actual value of the Sporotrichum as a destructive agent.

The chief objection to it seems to be that it requires the intelligent co-operation of the

weather to secure the best results, and the weather is notoriously unreliable except in so

far that you may count with reasonable certainty that it will not be as you want it.

" In this very State of Massachusetts we have a striking example of a destructive

increase of an imported pest—the gypsy moth—and an interesting experiment in the

direction of its destruction by the State. There are to be two papers on this subject, I

am informed, and there will probably be a discussion on the principles concerned in the

matter of dealing with imported pests. But I will take the liberty of offering just a few

remarks here, not on the methods employed, but on the general principles involved. Un-
der our scheme of government the individual States jealously reserve to themselves all

matters of internal interest, and the Federal authorities are excluded from all save a

fairly well-determined class of subjects. But no State seems to owe any duty to its

neighbors, and Connecticut cannot force Massachusetts to protect it from an invasion by

any Massachusetts pest, nor can it claim damages for any resulting injury. Each State

is thrown upon its own resources for the protection of its own citizens. Connecticut took

no steps to restrain the spread of the pear midge, and New York and New Jersey,

though they are sufferers by the neglect, can make no complaint ; but these States

have in turn left the matter to individual efiort, and Pennsylvania and Delaware, when
their turn comes, will most likely adopt the same policy of non-interference. There is

nothing, in other words, to prevent the spread of this insect over the entire United States

except the limitations imposed by nature itsel?. Just what they are remains to be seen.

"Massachusetts owes no duty to other States to protect them from the gypsy moth.

She owes a duty to her citizens only, to the extent that her citizens in a legal way them-
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selves determine by their own representatives. If in protecting themselves they protect

their neighbors also, they deserve no credit for this result and have no claim for assistance.

Yet it is a very grave question whether Massachusetts; is not entitled to the assistance of

her neighbors or of the general government in her efforts to exterminate this insect. I

am offering no opinion as to the possibility of extermination— I have expressed myself

both ways and cannot find another—but is not this really a matter of national import-

ance, and should not the national government have certain duties or powers in cases of

this kind?

*' It is said that nothing is wholly bad, and so I find it possible to see a good feature

even in the continued spread and increased injury caused by such imported pests as the

elm leaf-beetle. I believe that this creature has done more to arouse public interest in

economic entomology than any other single factor for many years past, Our cities are

the centres of public interest nowadays, and our metropolitan press voices its expression.

Insect injury to agricultural products rarely excites more than a passing curiosity, but the

depredations of shade-tree insects in streets, parks, or near-by country roads, and on the

grounds surrounding country houses attract attention immediately and produce loud and
continuous complaints. The press is interested, and through it the public, while those

most vitally affected, the owners of fine shade trees, are induced to examine into a ques-

tion which they would otherwise have considered as of not the least practical interest. It

is from this point of view that I welcome the recent great spread and increased injury

from this elm leaf-beetle. City and town authorities and village improvement societies

have taken up the matter, have inquired into it, and have even made some more or less

successful experiments ; and these, if continued, as they must be from the nature of the

case, will produce an increased interest in and appreciation of economic entomology. In-

secticide machinery and a knowledge of the application of remedial measures against the

more common pests will be required of each park department and its employees, and the

entomologist will be as important an officer as the landscape gardener. * * *

" I have noted an increasing tendency of late to attempt the control of insect

pests by methods of cultivation or farm practice, and this, in my opinion, is much to be

commended. There are periods in the life histories of many insects when they can be

easily reached if we only know how, and where resort to some simple bit of field practice

may prevent injury. A good example of this is seen in the practice of cutting close

to the surface all shoots of blackberry about June 20 to prevent injury from the Agrilus

ruficoUis. All the eggs have been laid at that time, and the new shoots wi;l be exempt,
of course, while the larvae cannot develop in those that have been cut do^vn and will die.

The whole matter seems so simple now, and yet it is less than two years ago that this

was practiced almost simultaneously in New Jersey and Ohio.

"Preventing injury from the larvte of Melittia ceto in late squashes by planting

summer varieties upon which the eggs are laid and in which the larvse are afterwards

destroyed is another method which has been worth many hundreds of dollars to farmers

on Long Island and in New Jersey.

But there is yet much to be done in this direction^ and I am convinced that in the

future "circumvention" will be practised in many cases where we now use poison.

Farm practice, using this term in its widest sense to include the mechanical treatment
of land, selection of fertilizers, date of planting and harvesting, rotation of crops, etc.,

will in time give us control of many injurious species which at present seem beyond our
reach. It must be our aim to ascertain as far as possible the circumstances least favor-

able to the development and maintenance of the troublesome species, and then our
attempt must be to produce just those conditions.

"We should, I think, whenever possible, lay great stress upon the importance of

destroying crop remnants when they are no longer needed. For instance, cucurbit vines

are usually left on the ground after all the crop is off, affording abundant opportunities

for the maturing oE Anasa tristis, the melon lice, and other pests. Removing them
when no longer needed and destroying will save much trouble during the year following.

Systematically burning potato vines as soon as the crop is harvested will prevent all
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<langer of injury from the potato-stalk weevil (Trichobaris 3-notata), and I might cite

many other cases were it necessary. We should also set out the advantages of winter

work against many kinds of insects in orchard, vineyard and garden, and the desirability

of destroying by fire everything that comes under the head of rubbish. Especially

against certain kinds of hemiptera this sort of work would prove effective, and fire,

judiciously used, can be made a valuable friend. So, much of the pruning should be

done at this season, where the character of the plant warrants it, and if the cuttings be

burnt many ova of insects will be destroyed. But I am telling you old facts which
you do not care to hear. My purpose was not to ofi'er them as information, but to

urge their nore forcible presentation to the farmer, and to indicate that in my opinion

the future development of our dealings with insects will be along this line. * * *

" On the whole, I may repeat, we have rather cause for congratulation than other-

wise. Our favorite branch of scientific investigation has made continuous and healthy

progress ; we have firmly established the reason for our existence and have impressed

the general public with a dawning of appreciation for the work we are doing. Our
session here will, I doubt not, improve our standing, and will at all events be profitable

to those taking part."

Professor Fernald discussed interstate entomological problems with particular refer-

ence to the gypsy moth and the attempts to get the work against this insect undertaken

by the General Government. He referred also to the diflSculties arising from the con-

flict of interests of difterent States.

The first paper on the list, " Notes on Insecticides," was read by Mr. C. L. Marlatt,

in which he described at length a series of experiments that he had made in order to

thoroughly test the various apparatus that had been designed for spraying with kerosene

oil and water, the results of which were not entirely satisfactory. He then treated of

various insecticides, viz., soaps, arsenate of lead, cyanide of potassium and arsenite of

copper.

AFTERNOON SESSION—AUGUST 27, 1895.

A paper by Mr. H. E. Weed on *' Some Experiments with the Knapsack Kerosene
Attachment," was read in his absence by Mr. Davis. In it the writer set forth the

advantages that are claimed for the use of this mechanical mixture of kerosene and water

over the famOiar kerosene emulsion. It was followed by a paper by Mr. Clarence M.
Weed on " A Modification of the Kerosene Knapsack Sprayer," in which he reported a

series of tests of the knapsack sprayer with kerosene attachment, showing that the prin-

cipal machine now on the market is unreliable in its present form. The chief source of

error appears to be due to the continual differences of level in the kerosene and water
tanks. To avoid this a kerosene attachment had been made at the New Hampshire Ex-
periment Station, and was exhibited, of the same height as the water reservoir and hold-

ing one-tenth as much. A stopcock with a single hole one thirty-second of an inch in

diameter connected the kerosene reservoir with the pump. By this arrangement a fairly

constant spray having nine per cent, of kerosene in it was obtained. The opinion was
expressed that to get successful results we must abandon the idea of having a large range

of variation in one combination of reservoirs

—

i e., in expecting to get either a five per

cent, or a thirty per cent, emulsion by turning a stopcock at a less or greater angle. The
author believed that the kerosene sprayer was capable of great improvements along the

lines indicated, and thought it too great an advance in methods of insect warfare to be

lightly abandoned.

The following communication on " Spraying Without a Pump," by Mr. J. M. Aid-
rich, was in the form of a letter to the Secretary, accompanying a working sample of the

apparatus. The apparatus itself and the manner of working it were described by the
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Secretary with the aid of blackboard illustrations. The following is an abstract of the

letter :—The spraying device which was suggested by the author to the association last

year was again presented to call attention to two changes in the machine from the first

idea. First, it is necessary that the stream from the hydrant enter the lance within rather

than beyond the entering point of the insecticide ; second, the Nixon nozzle is entirely

inapplicable to this form of apparatus, for the reason that it chokes the flow so as to

destroy ths suction in the insecticide tube. No nozzle has yet been devised free from
this objection, except a plain deflector tip. The author is aware that a deflector does not
give so good a spray as can be obtained in other ways, and hopes yet to overcome this

objection.

The spraying device consists of a sort of lance, forked at the base. One fork con-

nects with a hose to a hydrant or water supply under pressure, and the other with a tube
leading into the vessel containing the insecticide. Both forks are provided with stopcocks.

The suction caused by the passage of the water through the lance induces a flow through
the fork and hose leading from the insecticide.

To use the apparatus, attach to an ordinary lawn hose by the large coupling. Turn
on the city water, and it will be at once perceived that there is a strong suction through
the small or insecticide tube. Put the end of this in a pail of water or kerosene, and, in

the case of the apparatus experimented with, sixteen per cent, of the total discharge
-comes through it, the stopcock being wide open. By partly turning oS" the stopcock the
proportion of kerosene can be reduced at pleasure, and the percentage may be indicat d
by graduations on the back part of the stopcock.

For Paris green, make up a pailful at the rate of one pound to twenty-five gallons of

water, and when drawn through the machine it will be diluted at the eight per cent, kero-

sene gauge mark to one pound to 150 gallons and thoroughly mixed.

The device was experimented with by the inventor with a water-pressure of seventy-
five pounds, which was inferred to be an average for city water.

No claioa to novelty for this device was made except in the application. The
principle is the same as that in the "jet pump " used for draining out barges, cel-

lars, etc.

If the instrument deserves any name, it is suggested that it be called the Idaho
jet sprayer.

Discussion of the foregoing papers followed. Mr. Southwick had canvassed the
question of spraying from hydrants in his work in Central Park, New York, but had
found it impracticable on account of the insulficient pressure of the water and the small
number of hydrants. He said he was devising a steam pump which he hopei would give
greater satisfaction than any apparatus hitherto used.

Mr. Davis suggested that any apparatus dependent on a constant water supply, as of

hydrants, would be more feasible in the West in connection with irrigation plants.

Mr. Howard remarked that a stream produced by a pressure of seventy-five pounds to

the square inch, mentioned by Mr. Aldrich as obtained from his hydrants, was quite
sufficient to kill insects, with the exception of scales, without the addition of oil.

Mr Lintner asked if the oil and water mixture referred to in the various apparatus
described in the papers could be properly considered an emulsion.

Mr. Marlatt said that an oil emulsion was merely the breaking up of the oil into

minute globules in the emulsifying agent,and that on this basis the water and oil mixture,
as long as permanent, was as properly an emulsion as the kerosene and milk mixture.
He referred also to the fact that emulsions are often made with solid ingredients, as
powdered lime.

Mr. Southwick referred to a nozzle which had lately come under his observation,
which efiects the mixture of the insecticide element with water at the moment of spray-
ing. He had not yet experimented with it.
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Mr. Mariatt said that from the description Mr. Southwick undoubtedly had in mind
the Gillmore nozzle (to which Mr. Southwick assented), and said that Mr. Gillmore was
at the Department, and some very careful tests were made with this nozzle with various
insecticide agents. The character of the nozzle and the practical objections to its use
were then pointed out.

Mr. Forbush said he knew of a similar principle at one time employed by a fire

apparatus company to mix a fire extinguisher with water at the moment of spraying.

Mr. Smith said it was very encouraging to see such decided interest taken in the

manufacture and improvement of machinery for the application of insecticide mixtures.

He was of the opinion that the origination of new devices and the work of perfecting old

ones or overcoming mechanical difficulties may be safely left to manufacturers, whom he
had always found very ready to adopt suggestions in the matter of the betterment of
apparatus. In this connection he referred also to the adoption by the Climax Pump
Company of an improvement in the kerosene knapsack sprayer suggested by Mr. Goff.

His experience with the improved knapsack sprayer, he said, corresponded very closely

with that detailed by Mr. Mariatt.

Mr. Mariatt, referring again to the device suggested by Mr. C. M. Weed, pointed out

that while the arrangement of the kerosene and oil reservoirs suggested by this author
would probably obviate several of the difficulties, still an important objection, arising

from the oil escaping into the water chamber during the action ot the pump or immediately
thereafter, was not corrected by this means, although possibly rectified by the combination,

suggested by Mr. GoflTin a communication in Garden and Forest of April 10, 1895.

Dr. John B. Smith read the following paper :

" Eaupenleim" and " Dendrolene."

" Raupenleim" and " dendrolene" are both crude petroleum products of a butter-like

consistency at ordinary temperatures and becoming only slightly softer at high

temperatures. The raupenleim is a German product, very dark in colour, with

a tarry odour and probably mixed with some tar preparation. The American
product is brown in colour, almost without odour, and without foreign admixture ta

disguise its character or give it a specific smell. Raupenleim is largely used in Germany
to protect trees from the attacks of certain insects and to prevent their being injured by
stock or deer during the winter. The materials were tested comparatively for the purpose

of preventing borers from attacking fruit trees, and if possible to prevent their issuance

when already under the bark. Both materials can be readily applied with a paddle or

trowel and distributed by means of a stifi brush so as to make a tolerably even coating.

Experiments showed that it did not injure even young shoots where applied to the

bark only ; but where buds or growing tissue were covered it killed the buds and shoots

by choking the stomata. A young tree set out in 1894 was covered from the surface of

the ground to the buds without detracting from its vigour during the balance of the

season. It was applied upon an orchard of pear trees infested by the sinuate pear borer

and both materials prevented oviposition. The raupenleim absolutely prevented the

issuance of all the beetles maturing under the bark. The dendrolene did the same where
thoroughly applied. The raupenleim has a tendency to harden on the surface. This is a

good thing where it is intended to prevent beetles from issuing from the trees, but a bad
thing where it is intended to prevent insects from crawling up the trunk. The dendrolene

becomes very soft at high temperatures without running. This prevents insect? from

crossing it ; but where it is applied thin it does not always form a barrier to insects

emerging through the bark. Its application is recommended as against the fruit bark-

beetle {Scolytns rugulosus), which can not emerge through it when already in the tree^

and can not enter the bark protected by a coating. It was also tested against peach

borers, and both materials proved efiective.
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It was stated by the grower conducting the experiments that the dendrolene killed

the borers that were in the tree when it was applied, while the raupenleim did not. This

fact may have been accidental and is not to be expected under ordinary conditions. The
material is recommended for application to fruit trees to prevent attacks of round and

flat-headed borers, and also wherever it is desirable to prevent insects from ascending or

descending the trunk. A broad band, put on thickly, is recommended against the cod-

ling moth, and, in cities, against the white- marked tussock moth and the bag worm. It is

suggested that applied on trunks on which insects like the pear psylla hibernate it will

destroy these insects by preventing their coming out in the spring.

The cost of the raupenleim, free on board in New York city is, for twenty five pounds,

83.75 ; fifty pounds, 8b.75 ; one hundred pounds, $12.75 ; barrel, from 250 to 275 pounds

net, about 825. Dendrolene is supplied free on board at six cents a pound in New
Brunswick, N. J., in lots of twenty-five to fifty pounds, and at oh cents in lots of one

hundred pounds and over. The material can be washed from the trunks of the trees if

desired by a strong potash mixture, say one pound of potash in a gallon of water. As
the substance is a mineral product, it does not become rancid.

In answer to a question as to the composition of the lime. Dr. Smith stated that it

w&s chiefly, if not entirely, crude mineral oil.

Mr. Southwick read extracts from a letter from agents for an imported insect lime,

which were very extravagant in statement.

Mr. Fernald said he had experimented with the lime against the spring canker-

worm, in conjunction with other experiments with printer's ink, the latter applied on

paper bands, and banding the trees also with cotton, two or more bands being placed on

the same trunk. Very few worms passed over the cotton bands, considerable numbers

over the ink bands and a few over the lime. The larva? chiefly effected their passage

over the latter on cool mornings, which indicates that very diverse effects miy be expected

in different climates. He thought that of the three substances experimented with the

imported or raupenleim gave the best results.

Mr. Howard asked what period of the year was included in the five months during

which the lime was on certain trees.

Mr. Smith replied that they were the five months immediately preceding the middle

of July.

Mr. Lintner suggested that the lime be so thinned down that it could be sprayed,

to facilitate application.

Mr. Smith stated that this thinning would be especially desirable for work against

scale insects, but that even when considerably thinned it could not be sprayed thiough

an ordinary spraying nozzle.

Mr. Forbush said he had not his notes with him and therefore could not give in

detail his experience with lime, which had been very extensive. He had used the raup-

enleim and an American material, Menzel's brand. He had found considerable difierence

in imported material obtained in different years. Sometimes it had proved very unsatis-

factory and he had discontinued its use for other methods which he deemed more advis-

able for his work. He said that some insects can cross the lime, but when it is warm,

and especially on sunny days, it is a nearly perfect barrier. On cold days, and parti-

cularly in stormy, rainy weather, insects can pass it with comparative ease. On smooth

bark it will run somewhat, and will also crack or break, especially on rough-barked

trees. German authors, he stated, claim that no injury results to the trees from its

application, and his own experience was confirmatory of this. The only injury he had

noticed came from the scraping prior to the application of the lime or irgury from

the lime as a result from such scraping of the bark. On dusty streets the lime soon crusts

over and may be crossed by insects, and pine needles adhering to it produce a similar

result. It is claimed by some that limed trees are not frequented by birds, but this

idea was not confirmed by his own experience. He had used various ruachines and

various devices bad been constructed by the con mission for the application of the
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lime. The necessity in cities or public parks of applying the lime at considerable

heights on the trunks to prevent contact with it on the part of passers-by rendered

many machines for its application impracticable for his purpose, and he had been com-

pelled to employ chiefly paddles and trowels. European machines were found to be

crude and somewhat unsatisfactory. He said that in Europe the lime was employed also

as a coating for egg masses to prevent the escape of the larvjs The objection to this

was that such egg masses were very apt to be broken open by squirrels and the larvae

thus enabled to escape at the proper time. He thought lime would be of value, f ar-

ticularly against the canker-worm. He had found in certain instances that after lime

had been exposed on trees during summer and winter the following spring it was

still of a consistency to be of service.

Mr. Smith said that the dendrolene referred to in his paper is entirely without

odour, whereas] the European lime smells very strongly of tar. He was of the opinion

that this odour was given to the European pioduct to conceal its true composition.

Mr, Davis had tried wool bands with parallel experiments with raupenleim against

canker-worms, and found the latter successful in every instance ; but this could not be

said of the wool bands. He had found lime impracticable against cut-worms, many of

them crawling over it in the cool of the evening ; and it had not proved entirely satis-

factory against the peach borer, as the borers frequently emerged in spite of the coating

of lime.

Mr. Smith said that this would be very probably the case if the application were

made to the peach after the larvae were in the tree, but that the application would be

more successful if used to deter the moth from ovipositing.

Mr. Southwick said that in his experience he had found the tussock moth larvfe so

numerous that they had been able to crawl over the lime on account of mere numbers.

Mr. Smith said this would not occur in the case of young larvae.

Mr. Forbush said larvae would bridge over any band when very numerous, and that

such a result could only be prevented by visiting the bands and collecting at frequent

intervals the larvae accumulated beneath.

Mr. Smith said that the American product referred to in his paper was less aflfected

by extremes of temperature than the European lime. He was convinced that in insect

lime we have a valuable means of defence against many insects, but that there was room

for considerable improvement at present.

Mr. Forbush said that while he had discontinued it for other reasons, he believed

that there were great possibilities in the proper use of insect lime.

Mr. Fernald, referring to the "Russian lime, said that all the material probably came

originally from Germany.

Mr. Smith stated that the constituent elements of the lime very possibly came from

the oil regions of Russia.

Mr. Marlatt said the Department of Agriculture had received samples of this

raupenleim, and called attention to the very strong similarity between this substance and

ordinary axle grease, both in odour and physical qualities, and suggested that the compo-

sition of the lime was probably very similar to that of axle grease. He said that in

applications to trees as against scale insects, and wherever applications were more gen-

erally made than by mere banding, the after effect on the tree would probably be disas-

trous, although it might not develop for some months. Experiments with other oils on

trees gave a strong probability in this direction.

Mr. Smith said the insect limes would very probably turn out to be material similar

to axle grease. The dendrolene referred to by him was a Standard Oil Company's pro-

duct, and would very likely appear under different names as coming from different houses,

although all would obtain their supply from the Standard Oil Company. As applied to

old bark, which had no vital function, subsequent injury need not be feared.
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Mr. Howard referred to the press reports of the loss by a Kentucky orchardist of a

thousand valuable peach trees from the application of linseed oil, with other ingredients,

as a preventive to the borer. The recommendation which led to the application was

charged to the Department of Agriculture, this charge proving, however, by the man's

own admission, to be unfounded.

Mr. Davis remarked that a similar remedy had been recommended by the United

States Pomologist to the fruit growers of Michigan.

Mr. Smith called attention to the necessity, in reporting results, of giving adequate

tjxplanations, instancing the danger of confusion in the use of the term " emulsion' aris-

ing from the different kerosene emulsion formulas used as a case in point.

Mr. Forbush gave further results obtained by the commission in the use of lime

against the gypsy moth and against the tent caterpillar, all indicating the value of lime.

He also described the method of clearing out underbrush as a means of starving out the

larvae.

Mr. Howard said the starving-out plan was the one principally relied on in the

work against the nun moth in Austria. Trees of considerable size were banded with the

insect lime to prevent the ascent of the larvae, and all low-growing vegetation was then

absolutely destroyed and the larvae perished for want of food. He further said that

there are certain species of plant lice which descend the trunks of trees in autumn and
-ascend again in spring, against which bands of lime could be used to advantage. This

would be particularly the case with the species common upon the tulip tree.

Mr. Lintner, referring to the difficulty of preparing a good emulsion, suggested the

advisability of someone's undertaking the preparation of the emulsion as a merchantable

article, spreading its benefits to the general public, who were not sufficiently skilled or

equipped to undertake its home manufacture.

Mr. Smith said that some patented insecticides very closely imitated the kerosene

emulsion, but were more expensive than their cost of manufacture warranted ; but he

agreed with Dr. Lintner as to the desirability of having the standard emulsion on sale.

Mr. Howard said that where an appropriation was available the superintendents of

parks might make the emulsion and distribute it free of charge, as had been done in

New Haven.

Mr. Southwick read a paper entitled " A Oity Entomologist and Insecticides."

The paper was discussed briefly by Messrs Smith and Howard.

Mr. Smith, discussing the work of Scolytus, stated that they normally attack weak-
ened or unhealthy trees, and that a vigorous tree would require very considerable work
by Scolytus to seriously injure it.

Mr. Lintner said he understood from Mr. Davis that the trees were thus diseased

and unhealthy.

Mr. Davis replied that some of the trees were thrifty and others lacked vigour.

Mr. Eolfs referred to the great numbers of Scolytus which followed the disastrous

^rost of last winter in Florida, causing great alarm among fruit growers. He said, how-
ever, that the trees attacked were such as were greatly injured by the frost and would
probably have died anyway from the effects of the latter, and that the beetles were al-

ways present though rarely injuriously abundant.

Mr. Howard said that it is well known that in the absence of sickly trees Scolytus

will attack healthy and vigorous trees, and that the present large numbers of Scolytus

are therefore a constant menace.

Mr. Smith said he had been informed by Mr. Schwartz that the beetles will enter

healthy, vigorous trees, but are unable to successfully propagate in them.

Mr. Lintner said that Professor Peck had found them attacking perfectly healthy

spruces.
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Mr. Smith, referring to the climbing cut-worms, said that he had been frequently called

on to determine for correspondents moths described as having been bred from climbing

larvfe. He had received several such from Mr. SUngerland. He questioned if they did

not adapt themselves to differing conditions, sometimes assuming the climbing habit,

while perhaps normally working on the ground.

Mr. Howard reported that the species subjuncta and scaiidens had been repeatedly

sent in this year as climbing cut-worms.

Mr. Sirrine asked if all cut-worms did not climb as young larv?e, giving his experience

with cabbage cut-worms as sustaining that view.

Mr. Smith said that' this is the habit of

Carneades messoria Fig. 34, on onions. In this

connection he urged the value of personal obser-

vation to impress one with the true significance

and importance of the working habits of insects.

In illustration of this he referred to his having

recently witnessed a grasshopper invasion' in the

west, which bad brought to him a realization of

the possibilities of this insect to which before
^^" he had been a stranger. He said also that the

Hessian fly, commented on by Mr. Davis, had proved very much more numerous in

New Jersey this year than in years recently passed.

Mr. Lintner said this fly was also very abundant in western New York.

Mr, Howard said this is distinctively a Hessian fly year, and that the division had
recently issued a circular to facilitate answering the numerous inquiries received on the
subject.

The following paper by Mr. Chittenden, was read by Mr. Sirrine :

Herbivorous Habits of Certain Dermestid.e.

The Dermestidai, as is well known, feed chiefly upon dried animal substances. Certain

species, however, are reported to have injured vegetable material, and a few recorded

instances of damage of this character are cited. Until very recently the various species

of household Dermestidse had not been suspected of actually breeding in other thau
animal substances, but the experiments of the writer indicate that they subsist also on a

vegetable diet.

The larva of Attagenus piceus, or black carpet beetle, was received in cereals from

various sources, and was finally brought to the attention of the writer in such manner as

to lead to a suspicion that it might feed, at least occasionally on vegetable substances.

Adult insects were confined in a jar of flour and meal, and their progeny were found to

thrive upon this material. This species was also found to breed in timothy seed, and in-

cidental mention is made of serious injury to bolting cloth by it in a mill at Georgetown,

D. C. A brief review of the history of this insect in America, where it has been known
since about 1806, is given, and instances of its reported occurrences in granaries are citied.

Trogoderma tarsale Melsh., a common museum pest, was found to infest flaxseed,

castor beans, and cayenne pepper that had been on exhibition in the museum of the

United States Department of Agriculture, the larva being reared from the egg deposited

in these substances and the adults having been bred from other larvte feeding on them.

An unknown and evidently recently imported species of Trogoderma was stated to

be living in flaxseed, castor beans, and silk worm cocoons with the above-mentioned

species, and in red-clover seed. This species is believed to have been introduced at

Washington in the silkworm cocoons. It has been taken in New Mexico and will pro-

bably be found to have established itself elsewhere in the United States.
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Anthrenus verbasci Linn, our moat abundant insect cabinet pest, was reported as

occurring in '' middlings " and spoiled flour, and the fact mentioned that at the time of

writing larvte placed in flour were feeding upon it, from which it was judged that they

would in due time reach the adult condition.

In conclusion it is stated that in the case of the Attagenus and Anthrenus, these

insects were probably first attracted to granaries by the presence of weevils and other

grain insects, and that the graminivorous habit is an acquired one. The presence of

Trogoderma in oil seeds and red pepper, however, admits of no other explanation than

that of the absence of animal food, and shows a wonderful adaptability to unnatural

environment.

Mr. Howard said that the buflfalo moth does not occur in Washington, its place

being taken by Attagenus picens. He asked for the experience of others as to the for-

mer insect to determine its southern extension. A piceus, he said, is not so troublesome

as the bufi"alo moth but is yet a serious pest. In answer to a query from Mr. Davis he

gave a brief description of the larvae of the two species.

Mr, Lintner, referring to the popular designation of the insect as the " buSalo moth,"

said that he had often urged the discontinuance ot the use of this misnomer and thought

an effort should be made to secure popular acceptance of a more appropriate common
name for this species. He thought it not so strange that Dermestidse fed on vegetable

material, since many species having an altogether animal feeding habit in the larval

state are vegetable feeders as adults, instancing the feeding of larvje of various species

on woollens and other animal products, the adults of which feed on pollen.

Mr. Fernald discussed the use against these insects of inflammable and explosive

insecticides in connection with its bearing on insurance policies and was inclined on this

latter account, not to recommend them. He gave the method of controlling the pest

followed with success by his wife, as follows : (1) Before bringing flowers into the house

thoroughly shake them to dislodge the beetles. (2) Regularly collect and destroy the

beetles which emerge and gather on the windows of the house during the months of

March and April. (3) Carefully treat the carpets on the upper floors of the house, as

the beetles commonly enter through the upper windows, and these carpets act as traps,

getting the first and the bulk of the invasion.

Mr. Davis said his wife had been unsuccessful in the use of similar remedies.

Mr. Rolfs said that the work of the carpet beetle was much worse in the South
than in the North, but he did not know the species. He used carbon bisulphide or

cyanide gas, preferring the latter. If used with caution he thought neither of these

substances dangerous, and their use was especially desirable in connection with herbariums.

Mr. Lintner said that he ordinarily recommended kerosene, which he thought more
suitable than gasoline. Before laying new carpets all the grooves should be carefully

filled with cement or plaster, and the carpets should be left loose at the borders to facili-

tate frequent investigation. The use of tarred paper was also advisable. He had found

the following trap method valuable ; Remove all woollens from rooms or closets and
scatter about them bits of red flannel, which is a very attractive bait for the Anthrenus.

The beetles thus attracted are afterwards collected and destroyed. Referring to Mr.
Fernald's statement regarding the method of entrance of the beetles from flowers out

of doors, he said that this is a common experience and that they commonly enter houses

through the upper windows and appear first in the carpets of the upper rooms, thus

making their reappearance after having been exterminated.

Mr. Fernald discussed the subjects of the relation of colour in woollens or carpets to

infestation by the buffalo moth, and said that it had been carefully investigated by his

former assistant, Mr. Lounsbury, as to the attractiveness both of particular colours and
diflferent dyes to the beetles. The information was sought from various sources, including

factories for the manufacture of carpets and rugs. The conclusion arrived at was that

colour is not an important factor—at least the beetles do not confine their attacks to
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particular colours, though showing a preference for the greens. He thought it more
likely that the preference exhibited by the beetles in certain cases was due rather to the

mordant employed.

Mr. Howard said that the best remedy and the one which he now always advised,

was to abandon the use of carpets altogether.

Mr. Smith had used the method suggested by Mr. Davis and had also employed
gasoline. He had not found anything in insurance policies against the use of this or

like substances in small quantities, but he was always careful to urge the greatest caution,

in the use of inflammable substances. He gave, by request, certain experiences which

he had had with the use of bisulphide of carbon in the National Museum, a rather seri-

ous explosion having in one instance occurred from the ignition of this substance by the

heat from a steam radiator, while there was another equally startling case of the ignition

of the substance in a large box, resulting from a spark having been struck off from a

nail in fastening down the lid of the box in which the bisulphide had been placed. In

the latter case the box exploded and the negro laborer was either thrown a distance of

some feet or had leaped a considerable length under the excitement of the moment.

Mr. Howard asked Mr. Taylor, a visitor present, who is engaged in the manufacture

of bisulphide of carbon, if he knew of any cases of accident from the use of this sub-

stance.

Mr. Taylor replied that he knew of but one case of serious results, and that was
where an explosion had resulted from a stroke of lightning. He was inclined to think

that with ordinary precautions the danger was trifling. He said that the substance will

ignite at 220° F.

Mr. Smith said that the radiator referred to by him was not nearly so hot as that.

WEDNESDA.Y MORNING—AUGUST 28th, 1895.

Mr. L. O. Howard read a very interesting paper on " Some Shade-tree Insects of

Springfield and other New England Cities," in which he treated especially of the elm-leaf

beetle {Galerucella luteoJa), and the Woolly Maple leaf Louse {Pseudococcus aceris), and

traced their progress throughout the region relerred to.

Mr, 0. L. Marlatt followed with a paper on " The Elm-leaf Beetle in Washington,"

in which he described the methods pursued by the Division of Entomology to protect a

grove of elm trees in the grounds of the Department of Agriculture from the ravages of

this destructive insect.

Another paper descriptive of the history and injuries wrought by the same insect at

Albany, N.Y., was read by Mr. J. A. Lintner, State Entomologist.

A long and interesting discussion followed in which most of the members present

took part.

At the afternoon session Professor Fernald gave an extended account of the opera-

tions of the Gypsy Moth Commission in Massachusetts. (See 25th Annual Report, 1894,

page 67, for a description of this insect, and the methods adopted to keep it in check.)

In response to a request Mr. Kirkland, assistant entomologist to the Gypsy Moth Com-
mission, gave a verbal report on the more recent experiments with insecticides conducted

by the Commission. He said that no success had been had with insecticides until the

arsenate of lead had been devised, and even this, at the rate of ten pounds to 150 gallons

of water, eflFected the destruction of only about fifty per cent, of thelarvfe. He described

his examination of the alimentary canal of the larvge, with a view to determining the

probable action of the juices contained in various parts of the canal on insecticide sub-

stances. He had found the juices strongly alkaline, and of the substances which seemed

most likely to be acted upon by an alkaline liquid he had considered the cyanides of dif-

ferent metals to be the most promising. The cyanides of lead, antimony, copper, zinc,
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iron, manganese, mercury, etc., were considered. The cyanides of antimony and copper,

on theoretical grounds, seemed to promise best. The cyanide of antimony was totally

without effect at the rate of 10 pounds to 150 gallons of water. Cyanide of copper was
fairly effective, but too expensive for practical employment, three pounds to 150 gallons

being with this substance equivalent to one pound of Paris green to 150 gallons of water,

or three or four pounds of arsenate of lead to 100 gallons. Even where no practical

results seem to have been obtained, as in the above series of experiments, he pointed out
the value of the negative results ; in that the very fact that the merits of these substances
valuable for insecticides is better understood and limited. In connection with the vari-

ous experiments with insecticides he had occasion repeatedly to emphasize the extreme
vitality of the gypsy moth larva and its immunity to the action of poisons.

Mr. Riley discussed the gypsy moth question at considerable length. He said he had
always been much interested in the gypsy moth work, and referred to the org'nal confer-

ence called by the State Board of Agriculture of Massachusetts, giving an account of

this meeting, and of the suggestions made by himself and others as to msans of control-

ling the insect. These suggestions were necessarily based on experiences with our well
known common insects having somewhat similar habits, and had no basis in any actual

experience with the insect under discussion. He had rpcommended and believed that the
use of the arsenites is one of the most practical and effective means of control. There
can now be no doubt, however, that this insect is an exceptional one, and probably can
not be controlled by means which are quite effective against other insects, enemies of our
trees, having similar habits Emphasizing the great damage which may be done by this

insect, he was convinced that its control and destruction are not only extremely necessary
to the State of Massachusetts, but are also of national importance. He had always been
in favor of extermination rather than of attempting to limit and control, but he pointed
out the very great difficulty of exterminating the species if the work is mainly directed

toward the destruction of the eggs, referring in this connection to his early statement in

this regard, in which the destruction of the eggs had not been deemed of prime import-
ance He thought, however, that in this particular he had been too extreme. He
pointed out the absolute futility of any efforts at extermination which did not promise
complete results. All that he had said in criticism of the Commission had been relative

to the operations prior to Professor Fernald's controlling connection with the work. He
heartily appreciated the value of the present methods as detailed by Professor Fernald.

He felt that if at the outset a supreme effort had been made, with the aid of a very large

appropriation, complete extermination of the insect could have been accomplished. He
gave a summary of some early work and his criticism of it. He was somewhat inclined

to question whether we are now justified in working on the basis of extermination through
a Scate commission, or whether it would not be better to eicourage the efforts of private
individuals wherever the Insect occurred, as is the case with other insect pests. He com-
plimented very highly, however, the present work of the Commission. In discussing the
subject of parasites, which had been referred to by Mr. Fernald, he was not inclined to

agree with the idea that the aim of the commissson at complete extermination detracted
at all from the necessity of undertaking the importation of foreign parasites. He said

that such introduction could be accomplished at comparatively slight expense and would
aid just so much the object of the Commission, pointing out also the greater usefulness of

European parasites over native ones if introduced vitbout secondary parasites. This
would be particularly evident if his idea of the greater value of the destruction of the
larvae rather than the eggs were conceded

In illustration of the great weight and value of Professor Riley's ideas on this sub-
ject, Mr. Fernald referred in the most complimentary way to the value of his long years
of labor in the field of economic entomology, which had resulted in a store of information,

used and appreciated by all the workers of the world at the present day. He gave some
statistics of the injury capable of being done by the gypsy moth in the St \.te of MassEi-
chusetts, basing his deductions on the value of farm products and the estimated value of
forest and shade trees (Mr. Lintner interjecting in the latter connection that the Sara-
toga elms were insured by the State at $500 each). Taking the probable injury from
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this moth as a basis, he pointed out that a comparatively trifling tax only would be

necessary to raise a sum suflicient to control the pesi, and wa? very strongly of the

opinion that the work of the Commission should be upheld and continued.

Mr. Howard said he was familiar with the work of the Commission and had gone

over the territory and examined the methods of procedure in detail somewhat recently,

and was convinced that anyone, seeing the operations and the results already reached,

would be impressed with the fact that the work is now being done in the best possible

way and according to methods which are most likely to accomplish the ultimate exterm-

ination aimed at. He offared a resolution regarding the work of the Commission, which

was subseqently acted upon by the Association.

_- Mr. Lintner said he had been one of the first called to inspect the work and the

conditions of the work, and had been deeply impressed with the amount of exertion

necessary and the difficulties of successfully prosecuting it. He also had been most

favorably impressed with the value of the methods at present employed. Whether
ultimate extermination would prevail or not was at present, of course, merely a matter

of opinion, but he was convinced of the necessity of continuing the work on the basis

of extermination rather than mere control.

The next paper was read by Mr. Lintner on the striped " Cottonwood Beetle " in

which he drew attention to the threatened destruction of the basket-willow industry of

Onondaga and some other counties of western New York, from the ravages of an insect

which has long been known as the striped cottonwood beetle, Lina scripta Fabr,, but

which hitherto has not been regarded as injurious. After describing the insect and its

habits, and giving an account of the willow industry and its commercial importance he re-

lated the methods which had been made use of to control the insect and especially drew

attention to a mechanical contrivance, called a " bug catcher " which had proved very

effective for the collection and destruction of the beetles.

Mr. Webster read a somewhat technical paper on the probable origin of the genus

Diabrotica, This was followed by a paper by Mr. Hopkins of Morgantown, West Va

ON THE STUDY OF FOREST-TREE INSECTS.

The study of the insects affecting forest growth, from an economic standpoint, is

in many respects a unique branch of economic entomology, which should in our opinion

be designated by the term " forestry entomology."

The importance of advancement of knosv^ledge in this particular branch of science

may be inferred from some references to the character of insect inj uries to forest growth;

to estimates of the amount of damage and the annual pecuniary loss occasioned by such

injuries; to the limited knowledge of this class of insects, and to the possibilities of pre-

venting a large per cent, of the loss by the adoption of simple, practical methods of com-

bating the pests.

Character op Injuries.

The injuries to forest growth may be separated into two classes, those aflfecting the

living plarits and those affecting the dead or dying plants. Of the former we have injuries

to the foliage by leaf eating, leaf-mining, sap-sucking, and gall-making insects ; to the

twigs and branches by sap-sucking, twig mining, bark and wood boring insects ; to the

trunk by bark and wood-boring, and to the roots by wood-boring, bark-boring and sap-

suckin» species ; the effect of the injuries thus caused upon the living plant being either

destructive or detrimental to its growth or usefulness.

iibJh The injuries of a destructive character are those caused by insects which occur in

sufficient numbers and make their attack in such a manner as to destroy or weaken the

vitality of the tree sufficient to be the prmiary cause of its death.
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The injuries of a detrimental character are those which are detrimental to the

health, perfect growth, or future usefulness of the tree or its product, but do not cause

its death.

Of the injuries affecting the dying and dead trees we find, as among those affecting

the living, some which are of a destructive character, while others are simply detrimen-

tal. The destructive injuries are those caused by wood-boring insects, which render the

wood worthless for any practical use to man. The detrimental injuries are those which
produce defects in the wood and hasten the decay of the affected parts.

Character and Extent of Damage to Forests by Insects.

Few persons who have not given considerable thought to the subject realize the
serious character of insect depradations upon our forests and forest products. This is

evident from the fact that the subject is seldom discussed at the meetings of forestry

associations and is rarely referred to by writers upon forestry economy in this country.

If we were to assert as our belief that the annual damage and loss occasioned by
insects to owners of forest and forest products in the United States was greater than that

caused to the same by fire, few persons, if any, would believe that it could be possible.

Yet when we come to consider the varied losses resulting from insect depredation, both in

a destructive and detrimental manner and in the general influence of their work upon the
forest economy of the country, we believe that such an assertion would not be far from
correct.

The pine and spruce killed by bark beetles over vast areas in Xew England and in

the Southern States within the last few years has caused an enormous loss of valuable
timber

;
yet this is only a small portion of the damage to timber by insects. That caused

in oak by the oak timber worms {Lym-ixylon sericeum and Eupsalis minuta), the
Columbian timber beetle {Corthylus columbianus) and the carpenter moths of the family
Cossidss, to the chestnut by the chestnut timber worm {Lymexylov sericeum), and to the
tulip and other kinds of timber by the Columbian timber beetle, all of which attack
living trees, will equal that caused by many forest conflagrations. Then when we come
to consider the damage to the wood of dying, dead and felled timber, and the work of
destruction only begun by fire and completed by wood-boring species, it appears to us
that the damage caused by insects is at least equal to that caused by tire.

There is also another feature of the question, and that is in reference to the effect of

the detrimental and destructive ravage? of forest insects upon the forestry economy of the
country. Owing to the large amount of timber destroyed and rendered defective by
insects, it is necessary for the manufacturers to cut over a larger area than would
otherwise be necessary in order to supply the demand for the best grades of lumber and
other timber products. According to a statement by Hon. J. Sterling Morton at the
last meeting of the American Association of Agricultural Colleges and Experiment
Stations, the area cut over every day in this country to supply the demand for forest

products is .30,000 acres. From our olDservation in the lumber regions of West Virginia
it would indicate that at least ten per cent, less timber might be cut each year for this pur-
pose were it not for the detrimental ravages of insects upon the standing and felled timber.
Therefore, in this item alone the annual loss to the country and to the manufacturer is

enormous, for it must be remembered that a large per cent, of the defective lumber is

manufactured and disposed of at a loss to the manufacturer, and is often the cause of
serious loss to the consumer.

No accurate estimates of the pecuniary losses caused by forest insects can be made.
Yet with the knowledge gained on the subject from recent investigations of the ravages
of forest tree insects, from correspondence with lumber manufacturers upon the subject,

and reference to the statistics of forest prorlucts, we feel justified in presenting some
figures which will at least indicate the extent of the loss.

We would estimate the loss caused by bark beetles of the family Scolytidse, which
have caused the death of pine and spruce trees over vast areas within the last ten years,
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at an average of $5,000,000 per year ; by bark and timber beetles of the Scolytidfe family

causing defective wood in felled timber, $1,000,000, and by the same in timber injured

by fires and other causes, $1,000,000 ; by the Columbian timber beetle to standing and
living timbers, an average of $1,000,000 per year ; by the oak timber worms and the
carpenter worms to the diflferent species of oak, an average of $2,000,000 per year ; to

chestnut timber by the chestnut timber worm, which is rendering one of the most valu-

able woods almost \vorthless, an average of $1,000,000; by wood borers of the family

Cerambycidse to standing timber injured by fire, $2,000,000 ; to felled timber and saw
logs by the same kind of insect, $2,000,000 ; by other wood-infesting insects to standing

and felled timber, $2,000,000; by foilage-infesting insects to living forest and shade trees,

$3,000,000 ; by the white pine weevil, plant lice, scale insects, etc., to young forest

growth, $1,000,000 ; by the powder-post beetles (Ptindpe) to forest products, such as

seasoned handles, spokes, hoop-poles, building material, etc., $100,000, and by miscellan-

eous insects not included in the above estimates, $3,000,000—a total of $25,000,000
direct annual loss from insect ravages, which is without doubt a low estimate.

To the above could be added the loss to manufacturers in manufacturing and dis-

posing of defective material, to consumers from the use of the same, and to the indirect

loss to the country in the diminished forest area due to insect ravages ; all of which,

could it be estimated in dollars and cents, would doubtless equal at least ten per cent, of

the total value of the annual foiest products of wood material in this country, or about

$100,000,000 annually.

With FaRXHER Knowledge on the Subject Much op the Loss can be Prevented.

Probibly one of the principal reasons why the economic study of forest insects has

been neglected in this country is the prevalent belief that few, if any, practical methods

can be found to prevent loss from their injuries. It is true the methods used to prevent

loss from the attack of farm, garden, and fruit insects can not, as a rule, be successfully

used against those affecting forest growth ; neither can many of the successful European
methods of combating forest insects be adopted in this country. Bat there are simple,

practical methods known which, if better understood by forest owners and manufacturers

of forest products and properly applied by them, would prevent the annual loss of many
millions of dollars' worth of timber.

So)ne of the results recently obtained and facts determined in the investigations now
in progress in West Virginia in reference to the proper time to fell timber to prevent

detrimental injury by insects, the utilization of defective material to the best advantage,

and the introduction of predaceous and parasitic insects to prevent the undue increase of

destructive species lead us to believe that many of the more serious troubles can be easily

controlled when we learn more of the habits of the insects and the various conditions,

favorable and unfavorable, for their development.

Additional Knowledge and More Special, Original Work Necessary.

Further original research and additional published knowledge are sadly needed in

this branch of economic entomology. As compared with the knowledge of insects affect-

ing other economic plants, scarcely anything is known of the life history and habits of

even our commonest forest-tree insects. Consequently, the field for original work in

forestry entomology is a broad one, rich in interesting material as well as in possibilities

of important discoveries.

One of the most important aids toward advancement would be, in our opinion, care-

fully prepared monographs of the insects known to infest the different economic forest

trees, on a similar plan to that adopted by Professor Forbes in his recently issued part

of " A Monograph of insects injurious to Indian Corn."

Previous to the undertaking of work of this kind, however, further knowledge is

necessary in reference to the food habits of the insects found upon or within the different

host plants, and whether they are destructive, detrimental, beneficial, or neutral in their
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economic relation to the host. This important information can be best and most reliably

supplied by specialists -who are siudying the diflerent families of insects, and by those

who will make a study of the food habits and life history of certain classes of iiiStcts

which infest forest growth, such as foliage-infesting, bark-infestirg, and wood-infesiing

insects, etc., as special lines of research.

If specialists in these various lines will keep in mind the importance of noting the

host relations of the species they collect or observe on forest growth, and will publish the

knowledge thus obtained, together with lists of species taken on the various economic

forest trees, they will contribute valuable service to the country in the rapid advance-

ment of forestry entomology.

Mr. Webster read the following paper :

THE IMPORTATION AND REPRESSION OF DESTRUCTIVE INSECTS.

Br F. M. Webster, Wooster, Ohio.

In the year 17 95 my topic would have sounded remarkably visionary and illogical •

not that it was not known that destructive insects were being brought into this country

from England and Europe, but that there should be any united action to prevent such

importations, or to suppress them after being introduced, would heve sonnded unreason-

able and unpractical. But, come to think of it, can we name a single imported insect

that has been repressed, or, in fact, has been seriously impeded in its diffusion over the

country, by any systematic obstacles placed in its way by the action of man 1 Is it not

nearer the truth to say that we have, as a people, assisted this sort of immigrants, both in

reaching this country and in getting inland as fast as possible after they had landed ?

Our entonologists have increased in numbers and ttficiency to deal with these pests, but

I do not know of a single one that we have prevented from coming to this country or

stamped out after it had reached here.* That we have and are saving the country

millions of dollars annually by our advice and experiments I freely admit, but that is

only a temporary relief, and by no means a protection against future depredations and
losses. Now, there must be something the matter somewhere, and if not with the

entomologists, as I feel that it certainly is not, then wherein lies the obstacle 1 Entom-
ologists do not make the laws, nor are we always able to get those properly enforced that

we do have; but that does not settle the problem, for my own part, I have very little

faith in State laws, even if they could be enacted, and have often asked myself the ques-

tion whether or not it was possible for a republican government, composed of iLinor

governments, possibly, as in our case, numbering nearly half a hundred to protect its

people from the immense losses occa&ioned yearly by destructive insects whose place of

nativity is known to be thousands of miles away and across wide stretches of ocean which
they could never have crossed unaided.

At present we seem unable to deal with the problem intelligently and practically,

even within our own borders. We can not, as a people, protect ourselves from each

othei', much less from countries who very naturally have less regard for us than we have
for ourselves. It was with such feelings that I watched the diflusion of the San Jose

scale, even after it had been located. Here was a simple problem in national economic
entomology, and the question appeared to me to be composed of two propositions, viz.:

Could we do anything with it 1 and if so, what would be the importance of the entomol-

ogist in this transaction ? We have been steadily gaining strength during the last quarter

of a century, and I was a little desirous of seeing how powerful we were getting to be,

how much we could do to stop the spread of this pest, as well as to effect its extermina-

tion where it had already gaine d a foot-hold. True, we had no laws to sustain us ; but
if we could but show the necessity for them we would have accomplished much, for, while

*See appended note at the end of this paper-
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^he San Jose scale is the latest importation, it by no means follows that it will be the last.

It is all right to study the biology of the insect, and this is really the first step to be

taken, but the duty of the economic entomologist does not stop there by any means. The

man who has been unfortunate enough to get the thing in his orchard wants to know

a\\ he can learn about it, but the one who is free of it would vastly more like to know

how to keep free of it. Some of you are aware that I am not in the least in sympathy

with the manner in which we have been dealing with this pest, or rather with those who

have knowingly carelessly harbored it. I do not say this with a spirit of fault finding

or criticism, but rather with the idea of improving upon the policy. I fully submit that

it is not right to knowingly wreck the business of any nurseryman who is willing to do

everything in his power to prevent distributing such a pest with his stock ; but it seems

to me that we commit even a greater mistake and do a more unjust act when we say that

4such a pest is in a certain locality, thereby throwing the onus on both the innocent and

the »uilty. This appears to me to be the very worst sort of an injustice, and places a

premium on dishonesty. We should either give the name of the proprietor or else make

no public statement whatever, giving him notice that any attempt to send out infested

trees or plants will result in a prompt exposure and public condemnation.

If I were to say that a member of this association was a murderer, it would reflect

on the honour of all of us, and would serve to protect the guilty one from justice, provided

there was such a one among us. Hereafter when we have to quarantine, let it be against

individuals or firms and not against States or portions of States in which the innocent

outnumber the guilty. We must use harsh and severe measures where such are neces-

sary in order to be just to the deserving, but we have no right to make these deserving

ones a partner in dishonesty with the unworthy and disreputable. To do this is but to

place ourselves in a position where we are sure to be imposed upon by the latter and

secure the merited distrust of the former. The people are coming to place some of their

interests in our keeping, and if we would hold on to that confidence we must deal justly but

firmly with those who threaten such interests, with the sole aim of profiting thereby.

Even if entomologists were clothed with the right to enter into an agreement with

nurserymen to keep the presence of a dangerous pest a secret from the public, which I

strongly question, it is poor policy to do so. For a public servant to make private arran-

gements with those harboring public enemies is, generally speaking, a risky business and

not usually conductive in elevation to the estimation of those whose esteem we can not

well afford to ignore. There should be a discrimination between the deserving and the

undeserving, but it should be extended and not promised, and even then with the under-

standing that it was entirely in the way of ofiicial assistance. If we follow the proper

course so as to merit the confidence of the people, the latter will be perfectly satisfied

with the information that infected nurseries are under strict surveillance, and nothing

infected will be allowed to go out ; but let there be a few more revelations of the actions

of some of these, such as we have seen within the last year, and people will naturally

begin to speculate as to whom we are assisting and whose interests we are protecting.

I mention these things because I believe we can improve upon the policy that some

of us have been following, largely by force of circumstances. What I would urge is this

:

First, a uniform policy to be followed as closely as our surroundings render possible by

all of us second, on the information of an infested nursery coming to us the proprietors

are to be informed that no infested stock is to be sent out, and that they are to promptly

£0 to work to stamp out the pest, and that any attempt to evade these rules will result in

a prompt exposure. If it is known that their trade will not suffer if they choose to pur-

chase their stock from uninfested localities until they have destroyed the pest on their

own most men will see at once that it is the least expensive way out of the trouble. I

am satisfied that there is a method of procedure that will work the least hardship to the

deserving, yet will compel the stubborn to keep infection confined to their own premises

and stamp it out there as soon as possible. I believe that we hold the balance of power,

so to speak, and need not barter our influence, but bold it to be sought for by those

who wish to escape with the least trouble and loss If we are but just in our actions

there will no trouble about the better class of nurseymen siding with us, and we
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shall have no difficulty in indicating the dividing line that separates the honorable from

the dishonorable, and it will avail nothing for a belligerent firm to close their grounds

and books against inspection and then demand our proof of infection. The very lack

of proof of non-infection will be sufficient to fasten suspicion upon them.

I have noticed that the services of entomologists have been quite in demand during

the last year by nurseymen who were free of the San Jose scale, and the statements-

of such entomologists were used in the advertisements of these firms ; and I think the

influence of Dr. Lintner and myself has been felt by at least two nursery firms when
it came to the question as to whether they could continue to impose on the public

or not. Now, while, as I stated, we ha%e no laws to sustain us. we have a strong

public sentiment in our favour, quite sufficient to influence the honorable to favour our

plans, and the others we can whip into line, so to speak, by working on their inter-

ests. While we have not come out of this contest just in the shape that I wish we h^d,

we have certainly placed our profession on a better footing and shown that we have a-

power to do for right and justice ; that we can help the deserving and at the same time

deal firmly and judiciously with the undeserving and disreputable ; and so long as we are

faithful to our trust we shall be able not only to hold our influence but greatly increase

the same.

I confidently look for considerable aid from nurseymen themselves in the matter of

preventing the distributing of orchard pests. The most pushing and energetic are

beginning to see that it will pay to spray their trees year after year in the nursery row
with both insecticides and fungicides; that by so doing they will get a better growth and

consequently a larger number of first-class trees that will bring a better return for use of

their land and labour. Now, these are not likely to be so blind as not to see that to be
able to warrant their stock free from insect and fungus enemies will give them a prestige,

and they will thus guarantee every bundle of stock that is shipped from their grounds.

When we reach this stage of advancement it will be a small matter to get a United States

law that will make this a condition of acceptance for transportation by the railway and
express companies.

In the past our advice and cautions have been more or less ignored, but I think if

a nurseryman were about to import trees or bring them from California he would think

of consulting the United States entomologist in regard to the risk he would run with respect

to injurious insects. And there is little doubt that there will be much more caution

exercised in future than there has been in the past, and the next new thing we get we
shall be better prepared to exert our power and influence than we were in this case. I

am satisfied that the San Jose scale can be stamped out where it has been introduced,

at least between the Eocky and Alleghany mountains. East of this area it will have to

be exterminated or else many nurseries will be compelled to suspend business for lack of

customers, and they are not going to do this in the near future. We have done well this

time, but we will do better in the future.

Note.—The fluted scale of the orange {Icerya purchasi), though it has been sub-

jugated in California, at a saving of thousands, if not, indeed, millions, of dollars (and the
importation of the natural enemies whereby this was accomplished was the greatest

achievement ever attained in practical entomology), still it has yet to be exterminated. So of

the gypsy moth {Ocneria (f/sy^r), introduced into Massachusetts by a lamentable piece of

carelessness on the part of an entomologist many years ago, while it has been overcome in

some localities, it has not been exterminated. I am free to confess that up to the time
of presenting this paper I had very serious doubts as to the possibility of this ever being
done ; not because of any fault or neglect among those intrusted with the work, but
because it appeared to me that they had attempted an impossibility. I have since spent
a day in examining the work in all of its details, and believe that I saw not only what
had been done, but also what yet remained to be accomplished ; and that, too, with
unprejudiced eyes and mind, and in company with one who clearly had no other motive
than to show me every feature precisely as it existed, without magnifying, minifying or
concealing anything. 1 now leel confident that the question of the extermination of this
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psst in Massachusetts is simply one depeadent upon the support in future given those in

charge of the work ; that with proper support financially this pest will be absolutely wiped
out of existence in America, and that the achievement will be the greatest yet attained,

and one of which we shall all feel proud, while it will redound to the credit of economic
entomology all over the civilized world.

F. M. W.

!Mi-. Fernald asked if anyone was aware of wilful and malicious importations of

injurious insects from Europe, referring in this connection to the report of the possible

transportation of certain American insect pests in the opposite direction. He was himself

aware of no such cases.

Mr. Smith said the only case known to him was the importation of the Ailanthus

silkworm.

Mr. Sirrine, referring to Mr. Webster's communication, said that he had found about

the Ist of July instances of the purchase of apple trees badly infested with living San
Jose scale, which had supposedly been effectually treated before being sold and sent out,

Mr. Smith said that he was aware that these trees had been treated with gas during

the winter, and described the methods which had been followed. In the examination

made by himself he had found no living scales, but undoubtedly some living specimens

had been left, and probably from these the trees had become re-£tocked. He pointed out

the necessity of examining every scale before it was possible safely to pronounce stock

immune, and therefore the impracticability of giving any such indorsement to nurseries.

Mr. Riley emphasized the extreme difficulty and great liability to error on the part

of entomologists should they follow the plan of pronouncing any particular nursery free

from scale. In some cases circumstances may warrant such an indorsement, especially if

thei e is reason to believe that the insect in question is recently introduced and therefore

confined to a restricted area or single point of infestation, as seemed, indeed, to be the

case in the first discovery of the San Jose scale in the east. In such cases it may not be

necessary to give publicity to the point of infestation if proper measures are being taken to

suppress the insect. It was on this basis that he acted in the case of the San Jose scale
;

but when an insect is known to be widely disseminated a full public statement of the

extent of the infested locality is desirable.

Mr. Smith agreed with Mr. Riley as to the difficulty of pronouncing any nursery

untainted, and had decided for himself not to give clean bills of health to any nurseries in

future.

Mr. Southwick read a paper entitled " Economic Entonomological Work in the

Parks of Js^ew York City."

Mr. Webster read a paper on the "Insects of the year in Ohio." The time available

for the reading of papers having expired, the three following, whose authors were absent,

were read by title only, viz :
—"On the Natural Conditions which Affect the Distribution

and Abundance of CoccidEe," by T. D. A. Cockerell, Las Oruces, N. Mex.; " How shall

we Improve our Collections?" by 0. P. Gillette, Fore Collins, Colorado: and '• Carbon Bi-

sulphide for Crayfish," by H. E. Weed, Agricultural College, Miss.

The following resolution relative to the Gypsy Moth Commission, introduced by Mr.

Howard, was now brought up and received the unanimous indorsement of the Association :

Resolved, That it is the sense of this Association that the present Gypsy Moth Commission is prosecuting

its work in the most intelligent and praiseworthy manner, and that its hands should be upheld by the State

authorities.

Mr. Lintner presented the following resolution, which was also unanimously adopted •

Resolved, That this Association has learned with deep regret of the intended discontinuance of Insect

Life with the present number. In consideration oi the unusual value of this publication, the eminent
ability with which it has been conducted, the high appreciation in which it has been hfld by all of our ento-

mologists and those in other countries, and the importance of the published investigations into the life his-

tory of insects, largely on their economic aspect, this Association earnestly requests of the Department of

Agriculture that the resumption of the publication of this invaluable publication may be directed at no
distant day.
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The Ooaimittee on Nominations, consisting of Messrs. Lintner, Davis and Rolfs, pro-

posed :

For President, C. H. Fernald, of Amherst, Mass.
For First Vtce-President, F. M. Webster, of Wooster, Ohio.

For Second Vice President, Herbert Osborn, of Ames, Iowa.

For Secretary, C. L. Marlatt, of Washiagton, D. C.

On motion, the chair was instructed to cast the ballot of the Associjition for the gen-

tlemen named, and they were declared duly elected.

On motion of Mr. Southwick, the reading of the minutes of the entire meeting was

dispensed with, and on motion of the same gentleman a vote of thanks was tendered the

President and Secretary of the Association in recognition of their services.

On motion of Mr. Howard, the local committee in charge of the meeting at Spring-

field was given a vote of thanks.

President-elect Fernald took the chair and briefly expressed his thanks for the honour

conferred upon him.

The Association then adjourned.

WILLIAM H. EDWARDS.

Our readers will all, we are sure, be glad to receive the excellent portrait prefixed to

this volume of the well-known and now venerable entomologist, Mr. W. H. Edwards, of

Coal burgh, West Virginia. His life-long work has been the study of diurnal lepidop-

tera, and the results of that work are splendidly set forth in the beautifully illustrated

volumes of his " Butterflies of North America." In April, 1868, the first part was

issued, and at once commended itself to entomologists everywhere by the exquisite beauty

and finish of the plates and their faithfulness to nature. In July, 1872, the first series,

forming a large quarto volume with fifty plates, was completed. The second series, con-

taining fifty-one plates, was begun in May, 1874, but not finished until November,

1884 ; the less freqvient issue of the parts being more than compensated for by the increased

value of both plates and letter press. When the work was begun, as Mr. Edwards stated

in his preface, little or nothing was known of the eggs, larvae, or chrysalids of any except

the commonest butterflies, and accordingly his first volume illustrated only the perfect

state. In 1870 he made the notable discovery that eggs could be satisfactorily obtained

by confining the female butterfly of any species with the growing food-plant of its larva,

and at once began the study of the life-histories of a number of species previously known
only in the imago state. The results of these studies are admirably set forth in the letter

pre S3 as well as in the plates of the second and third series ; on these are accurately de-

picted eggs and larvae in their difierent stages, as well as chrysalids and imagoes. Many
wonderful discoveries have been made during these investigations, among the first being

that of the seasonal trimorphism of Papilio Ajax and the dimorphism of Grapta inter-

rogationis and of G. comma. The process of breeding was soon taken up by Mr. Edwards's

friends and correspondents all over North America, and, aided by the general extension

of railways over the continent, he was able to get eggs of butterflies from widely distant

localities, and to follow them successfully through all their stages. Thanks to his efforts

the reproach of ignorance of the preparatory states of our butterflies has been removed, and

thouuh much remains to be learnt, vast progress has already been made. The first part of

the third series was issued in December, 1886, and in October last we had the pleasure of

welcoming the sixteenth. Far from showing any decline from the author's high standard

of excellence, this last issue may justly be regarded as the climax of good work, both on

the part of the writer and tha artist. All through Mr. Edwards has been fortunate in

having his wishes so ably carried out by his artist-assistants—Mrs. Mary Peart, of Phila-

delphia, who has drawn most accurately nearly all the plates, and in order to do so satis-

factorily has reared most of the caterpillars ; and lilrs. Lydia Bowen who has so exquisitely

performed the work of colouring. Many of the plates of the third series have been

drawn by Mr. Edward A. Kellner, of Philadelphia.
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In addition to the great work that we have just referred to, Mr. Edwards has con-

tributed largely to the periodical literature of the science, especially to the proceedings
and transactions of the American Entomological Society and to the Canadian Entomolo-
gist. His first contribution to its pages was published in the third number of the first

volume, in 1868, and he has continued to favour it with articles of great value ever since,

his last paper, in the September number of volume xxvii., being the one hundred and
sixty-eighth which he has written for our journal.

Mr. Edwards was born on the 15th of March, 1822, and will soon complete his

seventy-fourth year. That he may long be spared in health and prosperity to carry on
his excellent work is the cordial wish of the writer and all his friends.—C. J. S. B.

BOOK NOTICES.

The Butterflies op North America, with coloured drawings and descriptions, by
W. H. Edwards. Third series, part xvi. Houghton, Mifflin & Co., The Riverside Press,

Cambridge, Mass.

Though nearly a twelvemonth has gone by since the preceding part was issued, we
could well afford to wait with patience for another number, when our author rewards us
with so much that is remarkably interesting as well as valuable regarding the life-his-

tories of some hitherto little known buttei flies.

The first plate, which as usual is exquisitely drawn and coloured, depicts the female
of Parnassius smintheus, Doubl.Hew., and both sexes of the variety Hermodur, H. F.

Edw., together with the egg, larva in all its stages, chrysalis, last segments of the male
butterfly, and many highly magnified details. After giving a description of the various

stages of the insect, the author relates many most interesting facts regarding the life and
habits of the butterfly, which have taken expert observers in the States of Colorado,

Montana and Washington no less than twenty years to accumulate ! The account is

concluded with a description of the formation of the extraordinary pouch or keel which
is to be seen beneath the abdomen of the females of various species of Parnassius. That
this should be formed by the male is one of those strange marvels that render the careful

study of the lives of our butterflies so interesting and attractive.

The second plate depicts both sexes of Satyrus Charon and the male of its variety

Silvestris ; also the egg, the various stages of the larva, the chrysalis, and many details.

The imago and the several preparatory stages are described, and a short but interesting

account is given of the habits of the butterfly and the rearing of the larvse.

On the remaining plate are figured the egg, three stages of the larva with details,

and both sexes of the imago of the British Columbian species {Chionobas gigas), Butler.

After describing the preparatory stages so far as known, the author relates the difl'erences

in appearance and habitat between this species and Californica and Iduna, which are fre-

quently confused in collections. Gigas is shown to be confined, so far as is yet known,
to Vancouver Island, where the male frequents the tops of the highest mountains, the

female being usually found much lower down ; Iduna inhabits the slopes of the evergreen

red-wood forest in north-eastern California on the Pacific coast ; and Californica, the hot

arid regions of east Oregon, Washington and the semi-desert portion of north-east Cali-

fornia. '* Gigas is semi-Arctic, living amid the cold, dark fir forest ; Iduna is temperate,

living in the mild, dark red-wood forest ; Californica is semi-tropical, living in open, dry,

warm glades in the "bushland" on the border between the forest and the open plains.

Gigas alights on bare rocks ; Iduna on green twigs ; Californica on dead or dry grass.
"^

But we must refer the reader to the book itself for all the interesting particulars regarding

these strange butterflies.

The wonder to us is that so few entomologists subscribe to this magnificent work.

The parts are issued at such long intervals that the cost is very light ; those who have

secured them know what a treasure they possess and how highly they prize it.— C. J. S B.
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The Natural History of Aquatic Insects, by Prof. L. 0. Miall, F. E. S. London
and New York, MacMillan & Co. (66 Fifth avenue, N. Y.; price, SI. 75), pp. 39-5.

This interesting work is intended, as the author states, " to help those naturalists

•who take delight in observing the structure and habits of living animals," and also to

revive an interest in the writings of some of the old zoologists who did notable work in

their day, but who are now almost forgotten, namely, Lyonnet, Reaumur, Swammerdam
and De Geer, of whose lives and work he gives a short account.

To any lover of nature who wishes to look into the lives and doings of living crea-

tures, and to investigate their structure and appliances for carrying on the business of

their lives, this book will prove a very great help as well as an unfailing pleasure, and it

ought to lead many a reader to explore for himself the ponds and pools in his own neigh-

borhood which teem with insect life. The different groups of insects that live in the

water in their larval or perfect states, are treated of in turn—water beetles and the larvte of

many flies, the caterpillars of some moths, caddis worms, May flies, alder flies (Sialidse),

stone flies (Perlidfe), dragon flies, pond skaters, water boatmen, etc. The very names of

these insects bring to mind what one cannot fail to have seen and watched and wondered

over. To have many of these wonders explained and described, and to have the insects

themselves depicted and the peculiarities of their structure made clear by excellent wood-

cuts, is what we owe to the author of this book, and we hope that many will turn to its

pages with profit and delight. It is a handsome volume, with clear, large type and a

number of very good illustrations.—C. J. S. B.

The Cambridge Natural History, Vol. Y. Peripatus, by Adam Sedgwick, M.A., F.

E, S.C; Myriapods, by F. G. Sinclair, M.A.; Insects, (Part 1) by David Sharp, M.A.,

F.R.S. London and New York, MacMillan ^fe Oo.

The possession of some such work as this is of primary importance to the student in

any department of zoology, to enable him to obtain, and have at hand for reference, a

general knowledge of the varied groups into which, for convenience of study and classifi-

cation, the animal kingdom is divided. In every home that can afford the luxury of

books it will also be found most valuable, affording a continual fund of instruction, and

implanting in the children a spirit of inquiry, and of interest in the many wonders of

nature. It is only about ten years since the publication, in six sumptuous quarto volumes,

of the Standard Natural History, edited by Prof. Kingsley, and having as contributors

many of the most eminent scientific men of America. To a certain extent their references

and illustrations were more largely drawn from the fauna of our own continent, although

a work of this general character must not be expected to be in any way restricted in its

choice of examples of any group. Our knowledge of the animal kingdom is, however, so

constantly being enlarged by the labours of an ever increasing and better equipped body
of investigators, that the present work will be found to be considerably in advance of any
previous publication. The editors are S. F. Harmer, M.A., Superintendent of the Cam-
bridge University Museum of Zoology, and A. E. Shipley, M.A., University lecturer on

the Morphology of Invertebrates. These names, and those of the authors of the various

memoirs, are a guarantee as to the accuracy and completeness of the work, and of its

fitness either for the private student or for the teacher of zoology. When finished it

will consist of ten handsome large octavo volumes, which will form a desirable addition

to any library.

Mr. Sedgwick's memoir on Peripatus indicates at once the marked advance that has

been made in some directions of biological research. In the Standard Natural History,

where it is placed as a sub-class—Malacopoda—of the insects, this curious genus occupies

scarcely more than a page, for the knowledge of it was than very fragmentary. Mr. Sedg-

wick, whose studies of the genus have been very extended, and who has written previous

monographs, gives a very interesting account not only of the outward appearance of this

very peculiar creature, but also of its embryology, development and habits. There are

numerous illustrations and a map showing the distribution, which extends through por-

tions of South Africa, Australia, New Zealand, South and Central America and the West
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Indies, Described by its discoverer, (Rev. L. Guilding), as a mollusc, from its slug-like

form, this unique animal is now found to belong to the arthropods, although possessing
features not belonging to other members of that division. Indeed it is said to " stand
absolutely alone as a kind of half-way animal between the Arthropoda and the Annelida."
As a very primitive type, exhibiting affinities to both groups, it possesses a special interest

to zoologists. The species are few in number, and are of elongated slug like shape, with
from seventeen to thirty-four pairs of legs; subsisting upon animal food and slmnning the

light.

The Myriapoda are stated by Mr. Sinclair in his introduction, " not to have attracted

much notice until comparatively recent times. Compared with insects they have been
but little known. The reason of this is not hard to find. The Myriapods do not exercise

so much direct influence on human affairs as do some other classes of animals ; for instance,

ins3cts. They include no species which is of direct use to man, like the silk-worm or the

cochiiieal insect, and they are of no use to him as food." To the farmer's crops, however,
some species, known as wire-worms, (lulus) do considerible damage, while many of the

carnivorous species must, on the other hand, be of considerable assistance in destroying

injurious insects. Myriapods are those elongate, many-footed creatures, lurking uudar
rubbish and in dark places, which are usually called centipedes and millepedes Regarded
wi'.h distrust o:i account of the venomous bite of some of the large tropical species, their

appearance and habits of concealment produce in most people a decided aversion to more
intimate acquaintance. The author, however, gives a very pleasing summary of their

habits, and proves that a study of these creatures, as is true of all forms of life, however
repellant to the ordinary observer, is far from being devoid of interest. Our popular

names are not sustained on closer examination, for none of the species have nearly a

thousand legs, and a large proportion have far less than one hundred. The number
varies from nine pairs in the tiny Pauropus, to about one hundred and sevtnty pairs in

some species of Notophilus. The Myriapods have many affinities to the insects, and have
been classed with them by many authors. They differ from insects, as well as from the

other classes of arthropods, in having true, jointed legs on the posterior segments of the

body. Mr. Sinclair recognizes five orders, the species of which vary in length from the

one twenty-fifth of an inch (Pauropus) to almost a foot, as in the tropical centipedes. He
does not mention, however, perhaps because it is now extinct, the great centipede, de-

scribed in the Japanese tale of My Lord Bag-of-Rice, which inhabited Makade yama (Oenti

pede Mountain) on the shores of Lake JUwa, and which was over a mile long, with exactly

one thousand feet on each side of its body. Some of the forms, as Glomeris, are quite

short and stout ; others, as lulus, have long cylindrical bodies ; while Notophilus and
Geophilus have the body very thin and elongated.

Eighty pages are occupied by these interesting memoirs on Peripatus and the

Myriapoda, and in the third chapter Dr. Sharp introduces the Insects, and continues their

discussion throughout the remaining five hundred pages, in a style that proves him a

master of the subject, and also of its presentation to his readers. Naturally, as an
Entomological Society, we take a closer interest in this great jlass, into which are grouped
an immense assemblage of small creatures, varying to a wonderful degree in structure

and habits, yet having, amidst all this diversity, well-marked relations to one another.

To Ufce the author's opening words " Insects form by far the larger part of the land

animals of the world ; they outnumber in species all the other terrestrial animals together,

while compared with the vertebrates, their numbers are simply enormous. * * * *

The largest insects scarcely exceed in bulk a mouse or a wren, while the smallest are

almost or quite imperceptible to the naked eye, and yet the larger part of the animal

matter existing on the lauds of the globe is in all probability locked up in the forms of

insects. Taken as a whole they are the most successful of all the forms of terrestrial

animals. In the waters of the globe the predominance of insect life disappears. In the

smaller collections of water many insects find a home during a portion of their lives, and
some few contrive to pass their whole existence in such places ; but of larger bodies of

water they invade merely the fringes, and they make only the feeblest attempt at exist-

ence in the ocean."
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A not iafrequent question is " Wnat is an Insect 1
" and for the benefit of many who

have not opportunity to study entomology, yet to whom some knowledge of the subject is

important, it may be answered by the author's brief and clear definition of the class Insecta ;

or Insecta Hexapoda.

" Insects are small animals, having the body divided into three regions placed in

longitudinal succession, head, thorax and abdomen : they take in air by means of trachete,

a system of tubes distributed throughout the body, and opening externally by means of

orifices placed at the sides of the body. They have six legs and a pair of antennte ; these

latter are placed on the head, while the legs are attached to the thorax, or second of the

three great body divisions ; the abdomen has no true legs, but not infrequently has ter-

minal appendages and, on the under surface, protuberances which serve as feet. Very
frequently there are two pairs of wings, sometimes only one pair, in other cases none

;

the wmgs are always placed on the thorax. Insects are transversely segmented—that is

to say, the body has the form of a succession of rings ; but this condition is in many
cases obscure ; the number of these rings rarely, if ever, exceeds thirteen in addition to

the head and to a terminal piece that sometimes exists. Insects usually change much in

appearance in the course of their growth, the annulose or ringed condition being most
evident in the early part of the individual's life. The legs are usually elongate and ap-

parently jointed, but in the immature condition may be altogether absent, or very
short ; in the latter case the jointing is obscure. The number of jointed legs is

always six."

The amplification of this definition and the exposition of the external and internal

structure, and of the functions of the various organs, occupy two chapters. Referring
to Parthenogenesis, or ' the production of young without the concurrence of the male,"

which smetimes occurs, the remarkable fact is noted that in a few species of saw-flies,

gall-flies and scale-insects no male is known, so that they must be considered as psrpetually

parthenogenetic. The next chapter gives a valuable summary of the embryology and
metamorphoses. While the vast majority of insects are oviparous, the eggs deposited

varying greatly in number, size and shape, a few species bring forth living young, as in

the Aphididffi (green-fly or plant lice), which thus multiply with extraordinary rapidity.

A brief chapter follows on the classification, and it can readily be understood thit diversity

of opinion has existed, and may long continue, as to the most satisfactory arrangement of

the vast hosts of insects. As some 2-50,000 species have alrealy been described, and
several times that number undoubtedly exist, any scheme of classification must, under
our present knowledge, fail to adequately provide for the reception of every form. Dc.

Sharp points out that owing to the present limited knowledge of the earlier stages of

insects, the only complete system of classification yet possible must be based upon the
structure of the adult forms. It is noted with pleasure that he does not consider it

necessary to make so many orders or primary divisions as has been the tendency of recent
authors. Instead of twenty, as recently proposed by Packard, he limits them, much to

the advantage of the ordinary student, to nine, viz., Aptera, Orthoptera, Xeuroptera,
Hymenoptera, Coleoptera, Lepidoptera, Diptera, Thysanoptera, and Hemiptera.

The Aptera are designated as " small insects, with weak outer skin, destitute

throughout life of wings or their rudiments, but with three pairs of legs ; antennae large

or moderate in size." It is pointed out however that this definition does not clearly

difi'dientiate them from many of the young individuals of other orders, and that the order
does not, as its name might indicate, include all wingless insects. Two suborders are

present: Thysanura, with the abdomen composed of ten segments, and Ojllem-
bola, of not more than six. The study of thesa insects is attended with more than
ordinary difficulty, as their habits and fragile structure make them troublesome to collect

and preserve. Campodea, supposed by many authors to represeut one of the most
primitive types of insect, and therefore of unusual interest, is said to be "so extremely
delicate that it is difficult to pick it up, even with a camel's hair brush, without breaking
it." The CoUembolaare the " Spring-tails," two of the three families having the abdomen
provided with a leaping apparatus which enables them to junp about in a very vigorous
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and erratic way. The Aptera are supposed to feed upon vegetable and animal refuse, and
can endure both heat and cold, but require moisture, so that they occur most abundantly
in cellars, under rubbish, in mosses, and other damp situations.

The Orthoptera form one of the most important orders of insects, both as regards^

the diversity of structure exhibited, the great size of many species, and the enormous
devastation often wrought by their innumerable swarms. Dr. Sharp occupies nearly one
hundred and fifty pages with his synopsis of the order, and his admirably written and
illustrated account of the various groups should awaken, in all who are fortunate enough
to read it, a lively interest in the insect world. He estimates that the order contains, at

the lowest figure, 10,000 species, and treats it as composed of eight families. Of these the

first is the Forficulidte, or earwigs; elongate insects, having the abdomen terminated by
a pair of clasper-like instruments, often greatly developed. Many of the forms are wing-
less, and those provided with wings are able to completely fold them up and tuck them>

under short wing covers, so that they have considerable resemblance to some beetles of
the family Staphylinidse. In Canada earwigs are poorly represented, and the one little

species of Labia found in Ontario is but rarely met with. The family Hemimeridaj con-

tains a few small, wingless, blind insects from equatorial Africa, interesting as occurring

on small mammals either as parasites or commensals. The Blattida?, or cockroaches, ar&
both destructive and unpleasant creatures, although some forms are brightly coloured.

Canada is not much troubled with these creatures, although a few disagreeable species

have been introduced, but in warmer climates they are often veritable plagues. The
Mantidse, or praying insects, are wanting in our fauna, but in tropical and sub-ti'opical

regions the species are numerous and their bodies are often strangely developed ; some-
times by leaf-like expansions, serving to make them inconspicuous among the foliage iii

which they lurk. These developments of structure are even more marked in the Phas-
midas—stick and leaf insects—as shown by the figures of various genera.

The family Acridiidse contains those very prolific and voracious vegetarians, the
locusts and grasshoppers. These breed so rapidly and appear in such enormous swarms
as to make less incredible, than it might at first appear, the author's statement, previously

quoted, as to the relative bulk of insects and other terrestrial animals. The migratory
locusts at times destroy all vegetation over large areas, and may thus produce famine and
disease. As Dr. Sharp says, " It is difficult for those who have not witnessed a serious

invasion to realize the magnitude of the event. Large swarms consist of an almost
incalculable number of individuals. A writer in Nature states that a flight of locusts

that passed over the Red Sea in November, 1889, was 2,000 square miles in extent, and
he estimates its weight at 42,850 millions of tons, each locust weighing one-sixteenth of an.

ounce. A second similar, perhaps even larger, flight was seen passing in the same direc-

tion the next day." The Locustidse, or green grasshoppers, are more arboreal in their

habits, and often have the wings of a very leaf-like appearance. They are also more
musical, and capable of strong and sustained performances. The well known American
Katydids belong to this family. The last family, GryllidK, contains the crickets, whose
concerts enliven the summer evenings. The fossorial, or mole crickets, have the front

legs most admirably adapted for burrowing.

The treatment of the Neuroptera occupies an equal space and is no less interesting.

The first family, Mallophaga, contains the biting or bird lice, so troublesome to birds and
mammals. The Termitidse, or white ants, are one of the most wonderful of all the groups of

insects, and the individuals are strangely modified to fit them for their duties in the

communities of which they are members. A table is given which shows that as many as

fifteen distinct forms may occur (as in Termeslucifugus), and many of these may co-exist

in the community, while others are only produced as necessity demands. The African

speoies are the most remarkable, T. bellicosus forming solid mounds as much as twenty

feet high. To sustain the population of these immense colonies, the queen becomes a
marvellous egg-producing machine. " Twenty or thirty thousand times the bulk of a

labourer," she is unceasingly fed by a band of workers, and as unceasingly gives forth

eggs, to the number even of *' eighty thousand and upward in one day of twenty-four
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hours." To the Neuroptera belong; also the ant-lions, dragoa-flies and other well known
insects. A large proportion are aquatic in their earlier stages, and most interesting in
their habits, either as residents of the water or the air.

The last one hundred pages of Dr. Sharp's charming portrayal of the insect world
is devoted to a portion of the Hymenoptera, the species of which are estimated at 2-50,000.

This order contains, among its almost inexhaustible forms, those which are of exceptional
interest, from the intelligence which governs their actions. Dr. Shirp has called atten-
tion to an error which has occurred through hasty writing of the explanation of the
anatomy of Sphex chrysis (page 490, Fig. 33.3), where the letter f is called a division of

the metanotum, whereas it really belongs to the mesonotum. This error will be corrected
in the portion dealing with the Aculeata The present volume only treats of the Ses-
siliventres, those in which the abdomen is broadly and closely joined to the thorax, and
the parasitic families of the Petiolata, in which the abdomen is attached by a petiole, or
stalk, often remarkably slender and prolonged. The first division includes the sawflies

of which the citerpilUr-like larvne are so injurious to vegetation, and the horntails,

whose larvae bore in the trunks of trees. The parasitic families exhibit much more
variety of structure, and the specie.s, even in our northern fauna, are exceedingly num-
erous. They vary in size ; some Pimplids measuring several inches from the head to the
tip of the very long ovipositor, while among the Proctotrypids and Chalcids are forms
almost invisible to the naked eye. Dr. Sharp clearly tabulates the conditions under
which the early life of such parasites is passed.

" 1. The egg may be laid outside a larva, and the embryonic and larval develop-
ments may both be passed on the exterior.

2. The egg may be laid and the embryonic development passed through, outside the
host, but the parasite on hatching may enter the host, so that the post-embryonic develop-
ment is passed in the lymph of the host.

3. The egg may be laid inside the host, both embryonic and post-embryonic develop-
ments being gone through in the fluids of the host.

4. The egg may be laid inside another egg, the embryonic and post-embryonic
developments being passed therein."

A large section of the Oynipidse are not parasitic, but subsist upon plant tissues,

producing swellings and distortions, known as galls, in which the larvae live and develop.
Among the illustrations of the hymenoptera are excellent figures of four insects occurr-
ing in Ontario and other portions ot Cinada, viz., Onjssus Sayi, Tremex Cohimba,
Thalessa lunator and Pelecinus polifturator, the last three being quite common insects.

The illustrations throughout the volume, 371 in all, are both accurate and artistic, and
many have been specially drawn for the work. The paper and press work are of the
best, and the result is a very handsome volume. The appearance of the next volume,
completing this most valuable and enjoyable account of the insects, will be eagerly
awaited.

W. Hague Harrington.

Rambles is Alpine Valleys, by J. "W. Tutt, F.E.S, ; 208 pages, five plates
London : Swan, Sonnenschien &, Oo.

The Elitor of Th", Entomologists' Record and Journal of Variation has added
another to his popular books on the beauties of nature. This time h'^ takes the reader
abroad to the lovely scenery of Switzerland on the Italian slopes of Mont Blanc, where
he wanders for the most part ont of the beaten track of the ordinary tourist. Much of
the volume is filled with charming pen-pictures of the infinite variety of grandeur and
beauty to be found among the lofty mountain tops, the towering crags, the densely
wooded ravines and the dashing torrents of this secluded Alpine region. The eye of
the naturalist does not fail to observe the marvellous variety of animal and vegetable
life that is to be found in this limited arpa ; and the author describes many a plant
-and flower, and espeoially the gay butterflies and pretty moths with which the region
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abounds. Some of the most interesting passages are those that deal wiih the-

phenomena of variation caused by environment, the results of the glacial epoch in the

distribution of species, the effect of altitude on plants and insects, the evolution of the
genus Colias, the production of colours, the causes of hybernation, and other topics

which arise from time to time as the author rambles through the valleys or climbs

the Alpine hills. The perusal of such a book as this must help the reader to see and
observe, and lead him on to think out for himself the causes and the objects of the

life that everywhere surrounds him.—0. J. S. B.

A Manual for the Study of Insects, by John Henry Comstock and Anna Botsford

Comstock : Ithaca, N.Y. Comstock Publishing Oo., Ib95.

This is a work of 700 pages, profusely illustrated. A table of the classes of the

Arthropoda is given, followed by a short characterization of the Crustacea. Thirty-three

pages are devoted to the Arachnida, and a table is given for separating the principal

families of the Araneida. The Myriapoda are briefly referred to, and chapter iii.

begias the discussion of the true insects (Hexapoda). Nineteen orders are recognized,

and a careful table is given for their practical determination.

In the remainder of the work, 618 pp., the several orders are treated with tables

carrying the student to the families, each illustrated by typical common species, of ^hich
brief accounts are given.

In the lepidoptera, diptera and hymenoptera, the uniform system of nomenclature

of the wing veins discussed by Prof. Comstock in " Evolution and Taxonomy " is

applied throughout the orders. As stated in the preface, but slight changes are made
from the usual classification of the families, except in the lepidoptera where the

system proposed in "Evolution and Taxonomy " is adopted with slight changes. This

is remarkably like Dr. T. A. Chapman's classification from pupal characters and the

present writer's one on larval characters. All three agree in breaking up the old

groups Zy^'aenidse and Bombyces, and the several members are referred to essentially

the ssme places. The work afibrds for the first time a means for teacher as well as

student to determine the family of any North American insect, lor here synoptic tables

replace the vague characterization so generally in vogue in zoology. To bring the tables

down to species, as is done to satisfactorily in botany, as the author remarks, would
make the work of enormous length, not to mention the fact that the present state of our

knowledge of insects does not warrant such an undertaking. The work seems a very

valuable and timely one.—Harrison G. Dyar.

We wish to add to the foregoing notice our hearty congratulations to Prof. Com-
stock and his talented wife upon the completion of their excellent work, and our trib-

ute of praise lor the thoroughly admirable manner in which they have performed it. It

is now a little more than six 3 ears since we noticed in these pages the first part of this

work, which consisted of 234 pages and 200 wood cuts; we then stated that "judginsj

from the portion before us we have no hesitation in saying that the complete work will be

a most valuable and admirable manual of entomology ; in clearness and simplicity of

style, in excellence of illustration and in arrangement of matter it leaves nothing to be

desired." This prediction has been most completely iulfilled, the volume before us being, in

several respects, even an improvement upon the original publication. The new illustra-

tions are more artistic, and the diagrams of wing-venation and details are clear and
accurate; the synoptic tables will aflord any painstaking student satisfactory means
of classifying into families any specimens that he collects, while the letter-press and figures

will enable him to determine a large number of species. We heartily commend the woik to

all who are beginning to study entomology, and we can assure others, who have made some
progress in the science, that they will find in it a vast deal of help and information that will

prove of the utmost value. We may add that the illustrations consist of 800 wood cuts

and six beautilul full page plates, the one forming the frontispiece being coloured. The
price of the work is so reasonable that it is within the reach of all.— C. J. S. B.
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Canadian Spiders, by J. H. Emerton. Transactions of the Connecticut Academy, Vol.

IX., July, 1894. Thirty pp., four plates.

This interesting and valuable paper t»eats of spiders collected in various parts of

Canada from the Rocky Mountains to the Gulf of St. Lawrence. The author states at the

outset that the species ditfer little from those of the New England States. "Out of sixty-one

species, from Labrador to Manitoba, fifty six species live in New England ; and twenty-
seven out of forty-eight species from the Rocky Mountains. Of the latter no less than
forty of the species mentioned were collected bv Mr, Bean at Laggan, and of these

sixteen are described as new to science. Mr. Tyrrell, of the Geological Survey of Canada,
supplied other species from the Rocky Mountain Region, Alberta Territory and Ottawa,
and other collectors from the various localities mentioned in the paper. The plates

illustrating the new species are admirably drawn by the «i.uthor, the excellence of whose
work in scientific illustration has long been well known and highly appreciated.—C. J. S. B.

Report op Observations of Injdrious Insects and Common Farm Pests, during
THE YEAR 1894, with Methods of Prevention and Remedy. Eighteenth Report. By
Eleanor A. Ormerod, F. R. Met. Soc. etc., etc., London ; Simpkin, Marshall, Hamilton,
Kent & Co, Limited, 1895, pp. 122, Ixii, plate.

In this the author has given us another of her most excellent annual reports, if

anything, better than those that have preceded it. There are twenty-nine species, besides

the two groups, lulidae and Vespidte, fully treated in the report which is illustrated by
forty five figures and one excellent plate, the latter devoted to the Stem Eelworm,
Tylenchus devastatrix, in connection with its recent discovery as injurious to hops.

We congratulate the author on being able to give us so much information on Eelworms,
Warble Fly and carabid enemies of the strawberry. In fact she has, throughout her
report strictly adhered to the plan expressed in the preface, viz., " not to enter again on such
of our common infestations as have been repeatedly noticed in my preceding reports,

excepting where there was some new information to be given, or (sometimes) needed."

This renders the report of unusual value. To do the publication justice is simply out of

the question in an ordinary book notice, but sutiice it to say that it is in every way a
credit to its author.

The writer well remembers an evening spent with the late Frazer S. Crawford, at

his suburban home near Adelaide, South Australia. We had been discussing entomology
and entomologists, when he made a remark something like this. " Miss Ormerod is a
noble woman and is giving both her life and her wealth to the agricultural interests of

England, and I cannot understand why she should not be better appreciated by English-

men." The sentiment will be echoed by American entomologists, but I fear in our
hurry and bustle, we forget to drop an occasional word of encouragement and apprecia-

tion, such as we ourselves would gladly receive. Working almost alone, and compara-
tively unaided, in a labour of love not always appreciated, it seems to me that words of

encouragement from her colleagues, both in America and out of it, are but matters of
justice. Other reports on economic entomology there are, and they come officially from
the Board of Agriculture of England, but the writer has searched through them in vain
for tokens of originality or just credit for the information contained in them.—F. M, W.

OBITUARY.

Charles Valentine Riley.*

The career of this distinguished naturalist, so suddenly closed while in gooi health,
and with apparently many years of usefulness before him, was a remarkable one. Biologist,

artist, editor and public official, the story of his struggles and successes, tinged as it is

with romance, is one full of interest. Beginning life in America as a poor lad on an

*The following memoir of our lamented friend, Professor Riley, contributed to a recent number of
" Science," by Professor A. 8. Packard, is so excellent and complete that we prefer to give it in full rather
than attempt to prepare another which would not be so satisfactory.

—

Ed-
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Illinois farm, he rose by his own exertions to distinction, and to become one of our most
useful citizens in science, both pure and applied. His nature was a many-sided one,

and his success in life was due to sheer will-power, unusual executive force, critical

judgment, untiring industry, skill with pencil and pen, and a laudable ambition, united

with an intense love of nature and of science for its own sake. This rare combination

of varied (][ualities, of which he made the most, rendered him during the thirty years of

his active life widely known as a public official, as a scientific investigator, while of

economic entomologists he was facile princeps.

Charles Valentine Riley was born at Chelsea, London, September 18, 1843. His boy-

hood was spent at Walton-on-Thames, where he made the acquaintance of the late W. C.

Hewitson, author of a work on butterflies, which undoubtedly developed his love for

insects. At the age of eleven he went to school for three years at Dieppe, afterwards

studying at Bonn-on-the Rhine. At both schools he carried off the first prizes for draw-

ing, making finished sketches of butterflies, thus showing his early bent for natural

history, and his teacher at Bonn urged him to study art at Paris. But it is said that

family circumstances, though rather, perhaps, a restless disposition, led him to abandon
the" old country, and at the age of seventeen he had immigrated to Illinois, and settled on
a farm about fifty miles from Chicago. When about twenty-one he removed to Chicago,

where he became a reporter and editor of the entomological department of the Prairie

Farmer.

Near the close of the war, in 1864, he enlisted as a private in the 134th Illinois

regiment, serving for six months, when he returned to his editorial oflSce.

He also enjoyed for several years the close friendship of B. D. Walsh, one of our

most thorough and philosophic entomologists, with whom he edited the American Entom-
ologist, His industry and versatility as well as his zeal as an entomologist, made him
widely known and popular, and gave him such prestige that it resulted in his appoint-

ment in 1868 as State Entomologist of Missouri. From that time until 1877, when he

left St. Louis to live in Washington, he issued a series of nine annual reports on injur-

ious insects, which showed remarkable powers of observation both of structure and habits,

great skill in drawing and especially ingenious and thoroughly practical devices and means
of destroying the pests. The reports were models and will never become stale. Darwin
wrote in 1871 :

" There is a vast number of facts and generalizations of value to me, and

I am struck with admiration at your power of observation. The discussion on mimetic

insects seems to me particularly good and original." In reviewing the ninth and last of

these reports, published in 1876, the Entomologists' Monthly Magazine of London,

remarked :
" The author, in giving full scope to his keen powers of observation, minute-

ness of detail, and the skill with which he uses his pencil, and at the same time in show-

ing a regard for that scientific accuracy—unfortunately too often neglected in works on

economic natural history—maintains his right to be termed the foremost economic

entomologist of the day." It goes without saying that this prestige existed to the end of

his life, his practical applications of remedies and inventions of apparatus wiving him a

world wide reputation. In token of his suggestion of reviving the vines injured by the

Phylloxera by the importation of the American stock, he received a gold medal from the

French Government, and he afterwards received the cross of the Legion d'Honneur in

connection with the exhibit of the U. S. Department of Agriculture at the Paris Exposi-

tion of 1880.

The widespread ravages of the Rocky Mountain locust from 1873 to 1877 had occas-

ioned such immense losses in several States and Territories that national aid was invoked

to avert the evil. The late Dr. F. V. Hayden, then in charge of the U. S. Geographical

and Geological Survey of the Territories, with his characteristic energy and sagacity,

initiated researches on the locust in the Territories. He sent Dr. P. R. Uhler to Colorado

in the summer of 1875, and also attached the present writer to the Survey who spent

over two months in entomological work in the same year in Colorado, Wyoming and

Utah, publishing the results in Hayden's Ninth Report. Mr. Walsh had made import-

ant suggestions as to the birthplace and migrations of the insect. Meanwhile Riley had
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since 1874 made very detailed studies on the migration and breeding habits and means of

destruction of this locust (published in his Missouri State Report for 1876 and 1877).

Dr. Cyrus Thomas had also* been attached to Hayden's Survey, and published a mono-
graph on the locust family, Acrididce. As the result of this combined work Congress

created the United States Entomological Commission, attaching to it Dr. Hayden's Sur-
vey, and the Secretary of the Interior appointed Charles V. Riley, A. S. Packard and
Gyrus Thomas members of the Commission. Dr. Riley was appointed chief, and it

was mainly owing to his executive ability, business sagacity, experience in official life,

together .with his scientific knowledge and practical inventive turn of mind in devising

remedies, or selecting those invented by others, that the work of the Commission was so

popular and successful during the five years of its existence. Meanwhile in 1878 while

the report of the Commi.«sion was being printed, Riley accepted the position of Entomolo-
gist to the U. S. Department of Agriculture, and during the season of 1879 and 1880 he
investigated the cotton insects, but owing to the lack of harmony in the Department, he
resigned, Prof. J. H. Comstock being appointed, and ably filling the position. Congress
meanwhile transferred the cotton-worm investigation to the Entomological Commission.
Riley was reappointed to the position of U. S. Entomologist in June, 1881. His suc-

cessor, Mr. L. O. Howard, has stated how efficient, broad and thorough was his admin-
istration of this office :

" The present efficient organization of the Division of Entomology
was his own original conception, and he is responsible for its plan down to the smallest

detail. It is unquestionably the foremost organization of its kind at present in existence."

Again he writes :
" Professor Riley's work in the organization of the Division of Ento-

mology has unquestionably advanced the entire Department of which it is a part, for it

is generally conceded that this division has led in most matters where efficiency, discipline

and system were needed. Its plan and discipline have been cited by one of the heads of

the Department as worthy of imitation by all, and your own honored Westwood, in

expressing, in 188.3, his admiration of Riley s work, said :
' I am sure it must have had a

great share in inducing the activity in entomological work in America, which is putting
to the blush the entomologists of Europe.'

"

Indeed, so efficient, methodical and painstaking was Riley in whatever he undertook
to do that had he been promoted to the position of Commissioner of Agriculture he would
have been head and shoulders above any incumbent of that office, and, it is safe to say,

would have administered its affairs with practical results far more valuable than those
attained by any other Commissioner, as auch an office should have been entrusted to a
person who had had a scientific education, and not given as a reward for political service.

As it is, he was the leader, says Mr. Howard, in many important innovations in the work
of the department. His division published the first bulletin, and in Insect Life began
the system of periodical bulletins, which has since been adopted for the other divisions cf
the Agricultural Department. He also took a large share in founding the Division of

Economic Ornithology, Silk Culture and Vegetable pathology, the first two being placed
for some time under his charge. In an address, says Howard, before the National Agri-
cultural Congress, delivered in 1879, in which he outlined the ideal Department of Agri-
culture, Professor Riley foreshadowed many important reforms which have since become
accomplished facts, and suggested the important legislation, since brought about, of the
establishment of State Experiment Stations under the general government.

His practical, inventive genius was exhibited in his various means of exterminating
locusts, in the use of kerosene oil emulsified with milk or soap, and in his invention and
perfection—in which he was essentially aided by the late Dr. W. S. Barnard, who had
special charge of the subject of mechanical appliances and remedies while connected with
the Entomological Commission and the Agricultural Department, and whose " assiscance

was fertile from the first," as stated by Riley in his report—of the " cyclone" or " eddy-
chamber" or Riley system of nozzles, which, in one form or another, are now in general
use in the spraying of insecticide or fungicide liquids.

Although the idea of introducing foreign insect parasites or carnivorous enemies of
our imported pests had been suggested by others, Riley, with the resources of his division
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at hand, accomplished more than any one else in making it a success. We will let Mr.
Howard tell the story of his success, with the efficient aid of Mr, Albert Koebele, in

introducing the Australian ladybird to fight the fluted scale :

*^ "• " One other trait which we have not mentioned is his persistency in overcoming obstacles. Nothing
daunts him, and the more difficult an end is to attain, so much the more energy and perseverance does he
put in its pursuit. A recent instance of this quality we may cite : The fluted scale (Icerya jmrchasi MaS'
kell) has done immense injury to citrus fruit in southern California of late years. Ascertaining that it is

kept in check by natural enemies in its native home, Australia, Dr. Riley foresaw the importance of en-
deavoring to introduce these enemies. Not only did Congress refuse to appropriate money for the purpose,
but it refused to do away with a clause in the Appropriation Bill restricting all expenditures to the United
States. In this state of affairs most men would have given up the fight ; but J-)r. Riley, after great trouble,
succeeded in accomplishing bis end by inducing the Secretary of State to allow the sending of two assist-

ants on the Melbourne Exposition Commission, and through their labors the desired result was reached.
Hundreds of specimens of an Australian lay-bird (Vcdalia carJinalis) were introduced into California, and
the dreaded pest is now being speedily reduced to absolute harmlessness. Professor W. A. Henry, of Wis-
consin, in a recently-published article, says of this matter, in speaking of the enthusiasm of the people of

California over the results of this importation :
' Without doubt it is the best stroke ever made by the Agri-

cultural Department at Washington.'"

It might be thought that all this administrative work of the office and in the field

•would have left little time for pure science or for much general reading or deep thinking.

Let us see what he actually did accomplish in pure science. Riley's scientific writings

will always stand, and show as honest work, thorough-going methods, care and accuracy

as his office work, and they alone, aside from his practical work, were enough to give him
an international reputation. In- some of his studies he was probably essentially indebted

to his assistants for specimens and aid in rearing them ; in others he evidently depended
on his own unaided observations and his skill in drawing. He was not '* a species man "

or systematist as such ; on the contrary his most important work was on the transform-

ations and habits of insects, such as those of the lepidoptera, locusts and their parasites,

his Missouri reports being packed with facts new to science. His studies on the chron-

ology of all the broods known of the seventeen-year cicada, and its tredecim or thirteen-

year race, carried on through a long succession of years, will prove of lasting value, hav-

ing intimate bearings on evolution problems.

His work on the larval characters and hypermetamorphoses of the blister beetles,

Epicauta, Macrobasis and Hornia, besides Henous, was thoroughly good and beautifully

illustrated by his own pencil. He brings forward in this paper a mass of new facts re-

garding the triungulin, or first larval stage of these beetles, and those succeeding, which

he designates as the Carabidoid, the Scarabseidoid stage, the Coarctate or quiescent larva,

these stages preceding the pupa stage. The value of these facts as set forth by so trust-

worthy and keen an observer, and corroborating and greatly extending those worked out

by European observers, is apparent when we consider that the triungulin larva is perhaps

the nearest approach to the Campodea-like ancestor of the winged insects, that the

Meloidse are consequently among the most primitive and generalized of Goleoptera, and

that from work based on such studies as these of the life-history of this and allied groups

there has already resulted the germs of a truer phylogeny or classification of the entire

order of Goleoptera. Of similar import are Riley's papers on the larval habits of bee-flies,

on the luminous larviform females of the Phengodini and on the first larval stage of the

pe9-weevil (Bruchus). His studies on the systematic relations of Platypsyllus as deter-

mined by the larva evince his patience, accuracy and keenness in observation and his

philosophic breadth.

For over twenty years he made observations on the fertilization of Yucca by those

remarkable tineoid moths, Pronuba and Prodoxus, and from time to time published papers

and notices of progress in his work which culminated in hia paper entitled, " The Yucca

Moth and Yucca Pollination" (1891-'92), a memoir remarkable for the patient, unremit-

ting work carried on during his spare hours, its thoroughness in dealing with structural

details, its critical accuracy, and for its faithful and artistic drawings. It is a paper of

interest to botanists as well as zoologists, and of value to the student of evolution. One
of his last papers was a continuation and rdsumd of this subject, entitled " Some Inter-

relations of Plants and Insects " (1892).
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Riley's contributions to the history and structure of the Phylloxera, of the scale

insects, of the hop-plant louse, the Pemphiginse, Psyllidse, etc., are of permanent interest

and value. His best anatomical and morphological work is displayed in his study on the

mode of pupation of butterflies, the research being a difficult one, and especially related

to the origin of the cremaster, and of the vestigial structures, sexual and others, of the

end of the pupa. Whatever he did in entomology was original. He may occasionally

have received and adopted hints and suggestions from his assistants, but he laid out the

plan of work, supervised every detail, followed up the subject from one year to another,

and made the whole his own. His originality in a quite different direction from biology

is seen in his paper entitled " Perfectionnement du Graphophone," read before the French
Academy of Sciences at Paris, in 1889. He was also much interested in Aeronautics,

and took much delight in attending stances of spiritualists and exposing their frauds, in

one case, at least, where another biologist of world-wide fame, then visiting in Washington,

was completely deluded.

Riley was from the first a pronounced evolutionist. His philosophic breadth and his

thoughtful nature and grasp of the higher truths of biology is well brought out in his

address on " The Causes of Variation in Organic Forms," as Vice-President, before the

biological section of the American Association for the Advancement of Science in 1888.

He was a moderate Darwinian, and leaned, like other American naturalists, rather to

Neo-Lamarckism. He says :
" 1 have always had a feeling, and it grows on me with

increasing experience, that the weak features of Daiwinism and, hence, of natural selec-

tion, are bis insistence (1) on the necessity of slight modification; (2) on the length of

time required for the accumulation cf modifications, and (3) en the absolute utility of the

modified structure." Riley, from his extended experience as a biologist, was led to ascribe

much influence to the agency of external conditions, remarking, in his address :
" Indeed,

no one can well study ojganic life, especially in its lower manifestations, without being

impressed with the great power of the environment. ' He thus contrasts Darwinism and
Lamarckism :

'' Darwinism assumes essential ignorance of the causes of variation and is

based on the inherent tendency thereto in the offspring. Lamarckism, on the contrary,

recognizes in use and disuse, desire and the physical environment, immediate causes of

variation affecting the individual and transmitted to the offspring, in which it may be

intensified again both by inheritance and further individual modification."

The following extracts will illustrate his clear and vigorous style of thought and
expression and his attitude on the relations between science and religious philosophy.

Regarding the question of design, he says : "Both Lyell and Gray believe in the form of

variation having been planned or designed. It seems to me that the evidences of design

in nature are so overwhelming that its advocates have an immense advantage over those

who would discard it. A fortuitous cosmos is, to most persons, utterly inconceivable, yet

there is no other alternative than a designed cosmos. To accomplish anything by a pro-

cess, or by an instrument, argues greater, not less power, than to do it directly, and even
if we knew to-day all the causes of variation, and understood more thoroughly than we do
the method of evolution, we should only carry the sequence of causes a step further back
and get no nearer to the Infinite or Original Cause."

" Evolution teaches that nothing is yet so perfect but it may be improved ; that

good comes of the struggle with evil and the one can never be dissociated from the other.

The erect position which has given man his pre eminence has brought him manifold

bodily ills. No evolutional sibyl looks to a millennium. Higher development must ever

mean struggle. Evolution shows that man is governed by the same laws as other

animals." " Evolution reveals a past which disarms doubt and leaves the future open
with promise—unceasing purpose—progress from lower to higher. It promises higher

and higher intellectual and ethical attainment, both for the individual and the race. It

shows the power of God in what is universal, not in the specific, in the laws of nature,

not in departure from them."

" The experience gained by those who have reached the highest ethical and intellectual

growth must be formulated in precept and principle to be of any benefit to society at

large, and the higher ethical sentiment and religious belief—faith, love, hope, charity

—

are priceless beyond all that exact science can give it."
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Riley, an excellent head of a bureau, but sometimes uncomfortable and too inde-

pendent as a subordinate, at times got into hot water with his superiors in the Depart-

ment. He was sensitive to criticism, and was somewhat prone to controversy, usually,

however, winning in such encounters. Until one came to know him more intimately he

was liable to be misunderstood, and by his occasional bluntness made some enemies, but
as years rolled on these passing antagonisms melted away.

Vigorous in mind and body, though of late years suffering from overwork, fond of

out-door sports, he was a fearless rider on horseback, and an adept with the bicycle, on
which, alas, he rode to his death.

His hospitable house at Sunbury was beautified by rare flowers, shrubs and trees, of

which he was passionately fond. He was domestic in his tastes, and left a wife and five

children to mourn his loss.

Riley left an indelible mark on his time, and the historians of natural science and
of agriculture in America will scarcely ignore the results of thirty years of earnest work
in pure and applied entomological science.

His scientific honors were well deserved. He was a member of many societies at

home and of the entomological societies of France, Berlin, Switzerland and Belgium".

He was elected in 1889 an Honorary Fellow of the Entomological Society of London,
and was also Honorary Fellow of the Royal Agricultural Society of Great Britain. He
was for two years President of the Academy of Science of St. Louis, being the youngest

member so honored. He was founder, and for two terms President, of the Entomological

Society of Washington, one of the founders of the Biological Society of that city, and
an honorary member of the horticultural societies of Illinois, Iowa, Kansas and Missouri.

The Kansas State Agricultural College gave him the degree of A.M., and the Missouri

State University, in 1873, conferred upon him the degree of Ph. D. He was lecturer

on entomology at Oornell University and at other institutions.

A. S. Packard.
Brown University,
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TWENTY-SEVENTH ANNUAL KEPOET

FRUIT GROWERS' ASSOCIATION OF ONTARIO,

1895.

To the Uonorahle^JolxnJ)rijdeTiy Minister of A(jriculture :

Sir,—*-I^have|thei,honor to transmit to you the Twenty-seventh Annual Report of

the Fruit Growers' Association of Ontario. The meeting at Woodstock was well attended

by interested fruit|^growers, and the subjects brought forward by the fruit experts from

various parts of our province were of public concern, as, for instance, Spraying of Apple

Orchards, Packing and[Grading Fruit for Export, Causes of Barren Fruit Trees, etc. It

is believed that the remedies under consideration will be the means of bringing to our

fruit growers an era of more fruitful and consequently more profitable orcharding.

I have the honor to be, Sir,

Your obedient servant,

L. WOOLVERTO^^
Secretary.

Grimsby, January 8th, 1896.

1 F.G.
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THE ANNUAL MEETING, 1895.

The annual meeting of the Fruit Growers' Association of Ontario was opened on

Wednesday, December 11th, 1395, in the town of "Woodstock.

THE PRESIDEJs^T'S ADDRESS.

Mr. Murray Pettit, of Winona, President of the Association, occupied the chair, and

delivered the following address :

The season through which we have iust passed will long be remembered by horti-

culturists as one of unprecedented frosts and drouths in almost all portions of the

province. As a result the fruit crop has been more or less damaged, and in many cases

ruined. The almost entire absence of fungus diseases have in a measure compensated the

loss, and our markets have been fairly well supplied with a much better quality of fruits

than in former years. The result of the drouth has been like a mathematical demonstra-

tion of the saying, " Good drainage, good cultivation, and plenty of manure, will enable

land to stand almost any amount of drouth and still produce crops." I regret that I am
unable to give any statistics in regard to the past season's crop, as it is impossible to

gather anything reliable, even from local sections of the province. It is unfortunate

that in this age, when every line of business is more or less dependent for success upon

statistical' data, that we have no better means of acquiring this information. During

the past year many new horticultural societies have been formed, through the enthusiastic

work of our old director and co-worker, Mr. Beall. These societies bring people together

for the comparison and the enlargement of views. The local societies gather and

formulate the experience and wisdom of the community. It is then brought to this

Society to carry on and complete, and from one end of this province to the other today

can be seen the deep imprint of organized horticultural activity. It is seen in the bend-

ing orchard, the burdened vineyard and fruitful garden. Fruit growing is becoming one

of our great industries, whole farms are being planted and given the most scientific care

and cultivation. Thousands of homes are fully supplied with fruits and flowers from

their own gardens, and there is yet grand work to be done through organization. Should

we allow the far-off valleys of California to supply the demand at our very doors that

our own fruit should supply, annually taking thousands of dollars from this Dominion

to support the fruit growing industries of another country while we are looking anxiously

for markets ? Does it not teach us that we must produce more good ,fruit, and less of

an inferior quality
;
that we must cultivate, spray, fertilize and thin, pick, grade and

pack better ? When we notice the yearly growth of competition in the fruit markets,

it becomes clear to us that the time has come when we must grow such varieties of

the various fruits as we find succeed best in the various sections ; in other words, we

must make specialties of growing only such kinds as we can bring to the highest state
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of perfection. A portion of our finft large apples and other fiuits should be wrapped in

paper to meet the demand of the better class of trade. The growth of the fruit-

growing industry, and the rapidly increasing demand in the markets of the world for

the very best, will compel us to take these advanced steps in our profession or be left

in the rear to meditate over lost opportunities. The ratification of the French treaty

-will be a &evere check on the rapid growth of the grape growing industry of this prov-

ince and will increase the importation of foreign wines, as the conditions of this treaty

will allow all countries the same privileges. The concessions made will involve a loss of

revenue amounting to $60,000 annually on the basis of importation from France in

1892. We fail to see why our wine-producing industry should be exempted from the

full advantages conferred by the National Policy, and sacrificed to the interests of a

foreign country. The developing of markets is one of the most important questions in

connection with the fruit growing industry of this province. It is much to be regretted

that the trial shipment of over ten tons of our choicest fruit to Great Britain was a

failure • it is also a matter of congratulation that the Dominion Government has

promised to make several trial shipments next season. At the last session of the

Provincial Parliament the Hon. Minister of Agriculture introduced and carried a bill to

suppress frauds in the sale of fruit. This is in the direction that this Association has

always advocated, viz.: a better system of picking, grading and packing fruit, which means

a creater consumption and more extended markets, While we are grateful for this, does

it reach far enough? Should not the grower be protected ? How much greater is his

loss when after purchasing, planting and cultivating an orchard for years, he finds it

not true to name and of worthless varieties? Should we not ask for still moie? New

insects are continually appearing, also fungi not before observed, in different countries
;

trees from these countries are being imported every year into this province, and as the

inroads already made by these enemies to fruit culture are a serious loss to the grower,

should we not ask to be protected from such formidable enemies as the San Jose

Scale and others, by the enactment of such quarantine regulations as now exist in

California, which makes provision for all plants, trees, cuttings, grafts, buds, scions,

seeds or pits brought into the state, to be disinfected on arrival at any point where they

are to be unloaded ; and for all peach, nectirine, apricot, plum or other trees, budded

npon peach stocks or roots, and all pita raised or grown in a district where the peach

yellows or peach rosette is known to exist, to be prohibited from being planted or offered

for sale 1 Good results are already being seen from the amendments made to the Black

Knot and Yellows Act. In my own township, where the diseases were spreading to an

alarmint^ extent, after vigorously enforcing the act for two years scarcely a vestige of

the diseases remains ; and it can, I believe, be entirely stamped out. The very thorough

and complete system of spraying experiments conducted under the Provincial Govern-

ment duriBg the past season will, I trust, give us valuable results, and no doubt will be

one of the most interesting subjects on our programme. It is such an important matter

in our work and one in which there is yet so much to be learned that I trust we

will be able to give it a good share of our time for discussion. Many improvements

will yet have to be made before our spraying apparatus will reach the desired end
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for which it is intended, without the loss of a great deal of time and patience. Any of

them while new will spray pure water to perfection, but after one or two seasons' use

with Bordeaux mixture they are failures. The question of forestry is of too great im-

portance to be overlooked, in my estimation it overshadows all other qaestions of public

economy to-day. The destruction of the forest areas has unbalanced the forces of

nature, our climate is becoming full of extremes. The situation is one that challenges

the attention of every thoughtful man. Wood lands should be preserved by absolute

force where the Government has the right, and by all encouraging legislature where it

has no control. To demonstrate the financial iojary that is being inflictel on the

present generation by the waste of material and -he wrong thit is being done to poster-

ity by the destruction of young growths and germs of future forests by domestic

animals should be one of the first duties of every society or association connected with

agriculture, and this Association above all others should take the lead. The planting

and beautifying of our school grounds, parks, cemeteries, homes and highways has

received considerable attention from this Association, and will, I trust, receive still more.

COMMITTEES.

The following committees were appointed :

Fruit—Prof. Hutt, Mr. Eace and Mr. Nicol.

Committee on Resolutions—G. R. Pattullo, W. M. Orr and A. M. Smith.

Committee on Nominations—The President nominated A. M. Smith and Mr. Mc-
Neill ; the meeting nominated D. W. Karn, T. H. Race and G. C. Gaston,

The Secretary read letters of regret from J. A. Morton, Wingham ; R. B. Whyte,
Ottawa ; Sir Oliver Mowat, Prof. Panton and Sir Richard Oartwright.

GREEN FRUIT: HOW CAN WE PREVENT ITS FLOODING OUR
MARKETS ]

Mr. A. M. Smith, of St. Catharines, read the following paper :

I believe it will readily be conceded that anything that brings discredit upon the

fruit business or creates distrust between the producers and consumers of fruit is a proper

subject to bring before this meeting for discussion. In the past we have had the s^ubject

of dishonest packing—putting all the best samples on top of the packages and the culls

in the bottom—discussed with good results, and there has been a remedy provided.

Now there is another grievance among consumers, and though not of such a glaring

character, yet it is one which if let alone may assume proportions that will seriously

injure the trade. I refer to shipping green or immature fruits to our markets. Of
course in shipping to distant markets some kinds of fruits require to be picked before

fully ripe and will mature during and after transportation. Take pears, for instance
;

while grapes if picked before they are ripe, though they may be partially colored, will

never ripen or be fit to eat. Pears even and peaches if picked too green will not ripen,

but will shrivel up and decay. But it is grapes more particularly, and fruit picked at

this stage of immaturity that is the subject of complaint. There are a great many men,
and 1 think they are closely related to the dishonest pickers, who as soon as their fruit

begins to color, hurry it off to market in order to get ahead of their neighbors and secure
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a big price, thinking the scarcity and looks will sell it, not stopping to think or seeming
to care about its elfects upon the stomachs of the consumers or upon their own reputation

as fruit growers. Ttiey remind me of a story I heard at a fruit growers' meeting in

Rochester about a down east Yankee who was pretty sharp and had taken advantage of

some of his neighbors in sundry horse trades and other deals, and among others had
cheated a fel'ow by the name of Jones. It happened there was a protracted meeting in the

place and a good many were converted, and among the rest this sharp Yankee saw the

error of his ways and professed conversion. One night he got up in the meeting and told

the brethren that he knew he had been a great sinner, but he wa«i going to do better and
if he had wronged any of them he asked their forgiveness, and if they would come to

him he would make restitution. Next morning Jones was at his house long before day-

light and rapped at the door. " The man wanted to know what was up and what he
wanted so early. " Wal," says Jones, " you know what you promised last night in the

meetin', you said as how you was goin' to pay all of us fellows back you had cheated and
I thought I'd get here 'arly, for I knowed there would be a terrible rush." These fruit

growers think there is going to be a terrible rush and the market will be glutted and
they want to get there first. The consumer buys it because it is the first in the market,

takes it home before he has a chance to test it, and is disgusted with it. The children,

who are willing to eat anything that is fruit, devour it, and there is a sleepless night and
perhaps a doctor's bill to pay. In consequence that man does not bring home any more
fruit for a month. This class of fruit is not ordered from the grower by dealers who
have any regard for their reputation, but is consigned by him to commission men who
generally sell it to retailers, who dispose of it to consumers. I have corresponded with

some of the leading commission men in LonQon, Toronto, Ottawa and Montreal, and they

all admit that it is an evil and hurts the market for better fruit; but they say it is a

difficult question to deal with. They admit there are tons of grapes sold every year at

high prices that are not tit to eat. People buy them because they are first in the

market, but the retailers say they seldom come back for the second lot. The commission

men of course do not like to refuse to handle this early fruit, for if they did they would
lose the handling of the remainder of the crops, and it often sells at high prices and they

make a corresponding profit. Nevertheless one of them told me he frequently had losses

in handling it. His customers would come back after he had made returns to the grower
complaining of its rotting on their hands and he had to help make good their loss. The
only remedy suggested by ttiem is from one who thinks the commission men should com-

bine and refuse to handle it and thus driv", it from the market. 1 leave the question

with you, trusting some way may be devised to remedy the evil.

The Secretary : I think the evil of selling frozen grapes should be included with

that of selling immature fruit. They were hurried into the markets, and people who
tasted them did not want any more, and people who had stored good grapes in their

cellars found no sale for them.

Mr. McNeill : This matter of selling green and frozen and immature fruit is doing

a great deal of damage to the Iruit grower, but the remedy suggested is only a partial

one. though not altogether ineffective. Another partial remedy may be had in the matter

of CO operative selling. It appears to me that in Ontario we are a little l)ehind the times

in selling our fruits ; and many of these evils might be remedied if we could go in for

some system such as is working on the other side of the line. Instead of shipping indi-

vidually, if it were possible to ship co-operatively, and thus secure some unimi, the temp-

tation to ship green fruit would be removed. Just so long as there is competition, imma-
ture fruit will be put on the market, because the man who ships the first fruit gets the

highest price, and therefore he considers it essential that he should have fruit from his

OA^n orchard. I have orders for grapes every year if I can put them in at a certain date,

and with the invoices of my first shipments I always say :
" This fruit is not matured,

and does not represent the quality of our grapes
;

" but I cannot afiord to refuse to sell

green fruit. We all do it ; everybody does it. If people can get a colored fruit that

looks all light they want it, and there is not a shipper among us that does not do it. The
best price I get is from this immature fruit. We pick just as soon as it gets black, and

6
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we have a greater profit from those vines than we have from any grapes on the farm. I

am satisfied it is a loss to the fruit growers as a whole : but it is a gain to me individually

if I can put fruit on market a day or two ahead of my competitors. In our section,

where the sale of grapes is in the hands of comparatively few growers, I do not see why
we could not form a selling corporation among ourselves and have the results pooled, so as

to remove entirely the temptation to ship immature fruit, and also ensure greater economy

in the shipping. The same correspondent who now sells our crop will sell our neighbor's

crop as well. The mere amount spent in securing market reports and in many other

ways for my own would sell my neighbor's fruit as well, and I would be none the worse

off, because we could sell for better prices, and the consumption, instead of being lessened

would be increased, because we could open up markets for the whole of us that would not

pay any individual to open up. If we had some such organizations as the Niagara Stock

Fruit Company, and had them change their methods, so that instead of appointing agents

in diff"erent cities and resting with that, they should secure contracts from growers, insur-

ing that these agents had a supply of fruit that they could handle as best suifed the needs

of the market, it would not be very difficult to start with grapes and extend the plan to

other fruits if it were found to work well there. Therefore I would commend to the fruit

growers here this idea, and to urge upon this company, as it is already established and

composed of reputable gent'emen whom we all trust, and endeavor to bring such pressure

to bear upon them as would induce them to take up this plan and devise some scheme by

which they can secure from growers their crops for sale, and handle it in that way with-

out appointing agents. Not that they would abandon appointing agents entirely, but

they should not rest on that system alone. I think the appointing of agents in some cases

is not advantageous ; it is putting another middleman where there are too many already,

but in some cases h would be necessary. The fiuit exchanges in New York State and the

grape districts on the other side and in the peach districts of Delaware State, work very

satisfactorily. I believe it did not work satisfactorily in Michigan, but we have some

representatives of that state here who might enlighten us.

Mr. Watkins, of Michigan, said : We came over here not to give you any instruction

in fruit growing or horticulture, but rather in order to learn something ourselves ;
but if

we can say anything that will help you we shall be only too happy to do so. (Applause.)

Mr. L. B. EiCE, of Port Huron, Michigan : The question was asked by the President

of our Society last week in reference to the matter Mr. McNeill refers to—why farmers

and fruit growers cannot organize themselves into co-operative companies to build cold

storage houses at the centres of shipment, and in that way have their fruit assorted and

sent out under commission as he suggests—why it is that dealers so soon creep m and

those things go to the wall ? Professor Bailey, of Cornell University, and others answered

that we must first broaden the foundation of the business education of the farmer so that

he will rise above these petty jealousies, and then we can combine ; so that your work

has to go deep and thorough to ever succeed with these combinations. (Hear, hear.)

Mr. Caston (Craighurst) : In the case of grapes, plums and peaches I think that

growers find it necessary to pick them a little on the green side in order to have them

stand for a few days in the basket, and the transportation companies and some express-

men do not give tl)em very gentle handling, and fruit, with the exception of the pear, if

picked before it is ripe, is to a certain extent insipid. Some varieties of the Roger's grape

if picked before ripe are fit to eat, but other varieties are not ; and it is so with some fruit

for canning purposes^ which, as a rule, are picked a little too much on the green side.

They come in contact in the gi'ocery and fruit stores with California fruit, and the amount

of the latter that is sold in this country is surprising. People will pay a little more for

it. Mr, Orr suggests that it is on account of their dry climate that their fruit will keep

much better. Theirs is grown in a perfectly dry atmosphere, while ours is grown in a

moist atmosphere and cannot keep so long. This is a very difficult problem to solve. It

is a question of quick transportation and sale more than anything else. Growers are

afraid to leave their peaches and plums and other perishable fruit on the tree till they

are ripe, because they know they will be in a bad condition when they are sold. You
cannot ship apples to the North-west unless you pick them in a condition when they are
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absolutely insipid. One of our dealers tried this plan last summer, but only the Duchess
got there all right ; the Astrachans he had a serious loss on. The Duchess is a splendid
apple, and in high favor if you get it at its right stage ; but you cannot get it at its right
stage and send it any distance. I cannot offer any solution of the problem except quick
transportation and quick sale.

Mr. MoRDEN (Niagara Falls South) : There is another question, of careful handling.
The great difficulty we have to contend with in fruit transportation to-day is that it is

bruised all to pieces. Last summer I sent a picking of berries to Buffalo, twenty miles
away, and they were handled all right on the train, but when they got t>vo or three streets
away, by some race-horse methods that they adopted, they had those berries mashed, and
almost destroyed the price of them. Now, if we could get a quick and careful transport
a good deal of this difficulty would be avoided.

Mr. Caston : Another question in regard to transportation might be mentioned. I
never received a consignment of grapes that had not been broken open and quantities of
them stolen. (Hear, hear.) A triend of mine had some peaches shipped to him and he
would only accept them for what was in the basket. The express company tried to make
him pay for the full amount, but he refused to do it, and finally they accepted pay for

what was there. In some of the packages half of them were gone. It is simply
disgraceful.

Mr. McNeill : That is the fault of the shipper himself. We have frequently had
baskets opened, but make it a matter of principle to follow every such case to the bitter end,
and sometimes I follow a case for six months till I get a rebate of perhaps a dollar on the
shipment. In the winter months I take all these complaints and follow them up, and I
have never failed to have the freight and expressmen make the loss good. 1 can say to

their credit they have never failed, when I have brought home to them the undoubted
proof of loss while in their hands, to have the loss made good. 1 have coirespondence two
inches thick over some tiifling shipment where the basket was broken into. When carriers

know they are being watched by the shipper they will not break them open. Shippers are
to blame in not following up these losses by a persistent system of inspection.

APPLE CULTURE.

Mr. E- Heksee, of Woodstock, read the following paper

:

We learn that the apple formerly originated from the wild crab of northern Europe,
and now it is cultivated throughout the whole world, and the fruit we now enjoy is so

entirely unlike the original species that we hardly recognize it as belonging to the same.

Yet if we plant the seed of our most improved varieties it reverts to its original type, so

by the good cultivation and the improved condition of the soil, with the workings of our

experimental stations and oi our fruit growers' associations, we have been enabled to

bring to the front many new and improved varieties.

My idea in apple culture is to strive and improve on previous years' methods.

There are now in existence many notions in regard to cultivating the orchard, and
these suggestions have led inexperienced people to suppose that no one but an experienced

person could do the work. This is a mistake. I would say let us get acquainted with

our trees, look at them, visit them daily ; they need it. For example : Put a horse in a

field and let it care for itself ; will it do well 1 I think not. So trees need our attention

and our daily visits.

My experience gained in planting a young orchard is that the growth must not be

checked. We must not expect that a tree planted in the grass with simply a small por-

tion of the sod worked around it will make the same grosvth that the same tree would if

planted in cultivated soil. I would say a tree planted in cultivated ground will

make three times more growth than one planted in the sod ; the grass will exhaust the

soil of its moisture and fertility, and the consequence is the tree will only exist.

8
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The question is often asked, can I crop my orchard ? This is an important qiestion,

but I would say, yes ; such crops as the following have been found desirable for a young
orchard, and then not too close to the trees. Oorn is a good crop, as it does not attain

much growth until most of the tree-growth is made. Potatoes are not so good, as the

growth is at the same time as that of the trees Also good crops of carrots can be raised,

short-rooted sorts being preferred. A fall crop of flat turnips cin be grown without

harm. Strawberries, currants, gooseberries, rhubarb, can be grovn without injury to the

orchard. All this must be understood to be done under good cultivation and the free use of

manures, stable manure being preferred, with an annual application of potash or wood ashes.

My reason for suggesting the cropping of the young orchard with crops mentioned is

this, that we are more liable to make free use of the cultivator th^n we would otherwise

do if we had put it into grass or grain. But, as a rule, such crops will hardly pay after

the trees are three years planted The owner muse then take his proSt out in the in-

creased value of his orchard, a^ I do not think it is wise to crop after that tima. The
cultivation of young orchards should cease each season about August 1st, as it is almost

certain to prolong the growth, and the trees will be injured through the winter.

A few words about manuring. For young trees stable manure will always bi found
good, and the best time to apply it is in the fall, or very early in the spring. If put on
through the summer it produces late growth, which is injurious to the trees. For orchirds

that have reached maturity, and are bearing heavily, manure can be used more freely,

especially in the spring of the fruiting year, for a good many trees are weakened by their

effort to produce a large crop of fruit, and especially if it be a dry season. Trees that are

weak from fruiting or poverty of the soil are more subject and liible to disease. A good
many fertilizers are now being manufactured which are profitable to use on the orchard,

but I think bone and potash the best suited for producing fruit.

In conclusion, I would say the pruning must not be forgotten from the fi.st year the

trees are planted. They should have constant attention. Go and visit them every day
if possible and see how they are doing. You will get to like them. What looks better

on the farm than a well-pruned and well-kept orchard? Yes, and whit piys batter?

Young trees should be allowed to grow with a close head. After forming the head, little

is needed each year but to keep it balanced and regular in shape, pinching out the buds
of those branches that are outgrowing the others. If it is found branches are crossing

each other and are liable to come together, cut them out at once. Do not wait till they
get large and then do it. This will injure the tree, weaken and shorten the life of it.

And do not forget to let the sunshine and air into your trees.

I would say, lastly, to farmers and others, give your boys a start in growing fruits.

They will learn early how to manage and care for them, and it will thus be a means of

profit to both parties. Fruit appreciates good care and attention, therefore do no: be-

came disheartened. Become a member of tha Fruit Growers' Association, read the
Horticulturist and learn what it is and you will get your reward.

Mr. MoRDEX : I do not know upon what grounds potatoes in orchards are objected
to. I understand potatoes use a good deal of potash, and in a soil deficient in potash if

we w^ere to plant potatoes it might be necessary to restore the potash. If so, that would
get over the difficulty. I have seen the practice of planting potatoes a year previous to

the strawberry condemned because the potatoes are a potash crop. I would like to hear
from gentlemen with more chemical knowledge than I have on this matter. Potatoes in

many ways are very suitable. They are often dug quite early, you cultivate the ground
quite frequently during the season, and also in digging the potatoes out.

M-. Hersee : The growth of potatoes is the same with that of the trees—that is, at
the same time—and hence they are objectionable.

Mr. Race : I made a point of planting strawberries in the fall after taking out a
crop of early potatoes, and 1 have recommended that to the farmers.

Mr. Greiner (Niagara Falls, N. Y''.): We have at various times planted potatoes
amongst young trees in the orchards, and I do not think that the practice should be in
any way objected to if the potatoes ha\e the proper food and the trees have the proper

9
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food. As long as you grow double crops you will use double manure. In regard to
strawberries following after potatoes, it is exactly the same principle. With good culture,

•with the manure that the early potatoes usually receive—and we always manure early

potatoes very heavy, more so than late potatoes—we think that the land is brought in

the very best state for the succeeding crop. I do not see a single reason why we should
not plant strawberries after potatoes. Of course the potato requires potash ; therefore we
usually feed potash manures a little heavier. If we use the concentrated fertilizers we
take the special potato manures which contain a very high percentage of potash—some-
times as high as ten per cent.— or, as I usually prefer, we use the potash salts directly,

unmixed, by sowing the same way as we sow grain over the land broadcast, and I have
seen good results from that. On the whole it is a question simply of cultivation and
manuring.

Mr. Rice : One of the points in the paper should not be overlooked—the one in

regard to using suitable manures. We are troubled a good deal with dry seasons, and if

manure is put on in the spring it is very apt not to assimilate itself to the soil, so we
have to be very careful in applying suitable manures to the soil in the spring of the year.

Mr. MoRDEN : When do you apply manures, then, to an orchard ?

Mr. Rice : I should apply it late in the fall without cultivating it into the ground.

Mr. McNeill : You may plant an apple orchard and grow fruit well and do this

as often as you please, but if you fail to get the right varieties there is no profit in it.

The whole question turns on a m'jtter of varieties. Thousands of trees in this province

to-day are worthless because of not being the right varieties, and there are hundreds of

farmers discoi;raged because they have no information on the proper varieties. A.« in

grape culture, the money is made on two or three varieties.

The President : That was the case when these orchards were being planted ; but
now this Association has a carefully prepared list suitable to the different sections of this

province and recommended for planting by this Association.

Mr. Oaston : The question of varieties is a question of localicy to a very great extent.

As to manuring, my observation leads me to the conclusion that the best way to supply
nitrogen to the soil is to plow in clover. The mechanical condition of the soil furnished

by a great amount of humus is a great advantage. Where we have a bare siil without

sufficient humus the tree does not do so well apart from the fertilizing. We_ can supply

a concentrated fertilizer having a large percentage of potash and a sui£cient quantity of

phosphoric acid and supply the nitrogen by plowing in clover. I never advise the seed-

ing down of an orchard except with red clover that should be plowed under when it gets

to its very best. Do not apply any stable or barn-yard manure at all to the orchard. It

can be better furnished by plowing in a heavy crop of clover, and the other ingredients

supplied by ashes.

Mr. Turner (Cornwall) : Mr. Caston has struck an important point in reference to

humus. There is too much humus taken out of the soil and too little put back. I have
grown a patch of strawberries for two years, and since the crop was taken off I cleaned out

the patch and sowed red clover, and as soon as that was in blossom I turned it in. I

expect to have some splendid soil for strawberries next year.

The Secretary : I do not think it should go out from our meeting that we do not

recommend barnyard manure for our apple orchards or for any of our garden plantations.

I have always been under the impression that barn-yard manure was the best fertilizer that

could possibly be applied, because it contains the various ingredients that we want to get

in our orchards. It is the most complete fertiliz ^r perhaps that we can apply ; but because

of the lack of barn-yard manure and the impossibility of furnishing enough qf it for our

orchards, it is necessary to use commercial fertilizers. In a barn-yard manure we furnish

a certain amount of humus also. In regard to orchard crops, I think buckwheat is one

that is easily grown and easily sown after we are through with our other farm work, and
which cleans the orchard of weeds, and is in my opinion a very desirable crop—not quite

so desirable as hoed crops, which mean a lot of cultivation through the summer ; but buck-
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wheat answers a good purpose and also saves us a large amount of work which we perhaps

would not have time to do. Speaking of varieties, I think a good deal of the Cranberry

Pippin. I do not know that it is widely known. I have a clipping from the Produce

World, of London, England, which draws special attention to the Cranberry Pippin as

being a desirable apple in the London market. A correspondent in Scotland to whom I

sent a hundred cases of this apple this season wyote me a better recently in which he said

that it sells well just now, bringing a high price, but still he does not know about recom-

mending it for a standard fancy apple for their market, which I had proposed it for.

From Glasgow I hear very favorably concerning the apple. I packed 500 boxes and
scattered them over Glasgow, Edinburgh and Sydney, N.S.W. When the reports come
in I can tell whether this apple is going to succeed.

Mr. McNeill : What are the defects of the apple 1

The Secretary : In some soils it is inclined to have little warts on it. It does not

spot. For two years I have had the finest of samples. Its chief defect is in its quality,

which is only ordinary like the Ben Davis.

Mr. Oaston : I believe they are growing that apple in some localities under the

impression that it is the Gravenstein.

Mr. Boulter (Picton): I see by the heading of Mr. Hersee's paper that he is the

proprietor of nurseries. I read his paper over carefully, and [ must say thera are a great

many good points in it. However, we have learned a good deal by experience—a pretty

good school, but the tuition is very, very high. I think one of the mo.st important things

to tell a man who is starting out, or an old man who is willing to learn, is how far apart

to put his apple trees. In 1878 I put out 1,000 trees, 24x36. I was persuaded that 1

could grow as much again of fruit if I would stick another row in ; consequently I inter-

rowed them. In the spring of 1879 I bought another thousand and put them out, 24x36,
and I let them remain and did not inter-row. I have carefully kept those apple trees

pruned very close, because I claim that every tree requires a peculiar manner of trim-

ming. You would not trim a Spy like a Talman Sweet or a Greening like a Ben
Davis. I made the serious mistake of my lite in that orchard. I have carried out a
good many experiments, particularly the washing of those trees every year with good
strong lye made from good wood ashes. I burn up some six or seven acres of wood every
year, and every pound of the ashe^ has gone on that orchard for the last twelve or

fourteen years. After the trees are out seventeen years I have got to go to work and
cut out that alternate tree or else not raise a crop of Northern Spys that will com-
pare favorably with any others that are on the market, although the trees are all

right and growing beautifully. You must let the sun and air into your trees to

get the colored apples. Last spring I put all my manure on the orchard and plowed
it in with a gang plow. It was too dry j I got no benefit from it this year. The frosts

of last spring hurt my orchards fearfully. You can't grow a good Spy where the sun
cannot strike it. You do not want your trees nearer than thirty feet,

Mr. Beadle : Say forty.

Mr. Boulter : It depends on how much land you have. If you have two hundred
acres of land I would say spread them out.

Mr. Race : You would not recommend these people to wash a very young tree with
very strong lye ?

Mr. Boulter : I would recommend as soon as the tree was out two years to wash
it with very weak lye. Take one-third an ordinary run of ashes and two-thirds water

;

and as the tree grows increase the strength of the lye. Do not be afraid to pat it on
strong as the tree is four or five years old, and you will have no lice, no moss growing on
it and no rough bark. The bark on my trees is apparently just as smooth as the day
they were put out. The tree should be looked after just as well as the ground upon
which it is grown. A poor fellow down at South Bay told an agent, who had offered to
put in his trees—that he wanted them put in " top down." The agent asked what for,

and the man replied, " because for fifteen years I have been putting them out roots down
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and I can't make them grow." (Laughter). Every one of my two thousand trees I

trimmed with a jackknife myself, and 1 did not leave a sprout over eight inches long on
any one of them. You can grow a top any time you like. Get a good trunk and the

top will come out all right. Too many put out trees and never trim and cut back. It

is of the utmost necessity to cut the top well back the first year. I do not put anything

in my orchard. 1 calculate that the trees will need all that the ground will produce.

We go through it with a gang-plow when necessary, and we keep it worked up with a

large spring-tooth harrow—just keep the weeds worked down and keep all the manure
in it I possibly can. I believe nothing can be put on an orchara that is better than good

wood ashes.

Mr. Rice : I find that when I put buckwheat on my land we have no cutworms the

following season.

I sow the buckwheat about the first of August, because I do not want to

take it ofi my ground nor to ripen too much while my trees are young so as to

harbor mice. Another thing we have to look at is, that if your ground is bare

during winter, the rain that falls on it packs it harder and harder and does not sink into

the ground, but runs off" and is not there to be raised by capillary attraction the next

year to furnish the moisture needed in your orchard. To prevent the rains from washing

ofi the ground I mix a liberal amount of rye with the buckwh' at so when the frosts come
the buckwheat is killed down and forms a little protection with the straw, and then the

rye comes on. In the spring plow your rye right under and go on with the cultivation

of your soil. Thus you give the moisture to the soil, you protect your soil from the hard

freezings, and all that sort of thing, and you furnish humus.

Mr. Caston : I believe it possible from my own experiments to furnish the necessary

manure to an orchard without the use of barn-yard manure at all. One of the most
successful farmers in west Ontario considers clover the sheet anchor of farming In re-

gard to the time of plowing under, we find that clover is in that state early in June.

We have suflicient moisture in the soil. If we plow it under, then we find in August
when the drouth is at its greatest, that we have the ground in the very best mechanical

condition ; and I will guarantee that you can find the moisture within an inch or two of

the top where that clover is plowed under.

APPLE GROWING IN THE VALLEY OF THE UPPER ST. LAWRENCE.

Mr. Harold Jones, of Maitland, read the following paper :

Before entering on the subject of this paper I will endeavor to give you an idea of

how favorably we are situated for the growing of most of the hardier frui'^s.

The land draining into the river from Kingston to Cornwall, a distance of about 120
miles, is more or less adapted to fruit raising, but I will speak more particularly of that

section lying in the vicinity of Brockville, where I can speak from personal knowledge
and experience.

The general character of the soil is from clay loam to gravel and sand, and for a
distance varying from one to three miles from the river is exceptionally free from late

spring or early fall frosts ; only once in my memory have we had a spring frost that

would injure the grape blossoms, and we have never to my knowledge lost an apple crop

through the same cause.

Among the summer and early fall varieties of apples that have proved hardy and
prolific with us, I might mention the Yellow Transparent, Red Astrachan, Brockville

Beauty, Duchess of Oldenburg, and St. Lawrence.

Of these the Duchess is without doubt the best paying of its season, well maintaining

its character for hardiness and freedom from fungous diseases. The St. Lawrence, when
kept free from spot, comes next in order of profit, bearing medium to large crops of large,
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well-colored fruit. The Brockville Beauty is not as free-growing a tree as the two
varieties just mentioned, but thou^^h a moderate grower, it produces immense crops of

small to medium-sized fruit that takes well on the market owing to its excellent cooking
qualities. The Red Astrachan is fairly productive, but owing to the defect in the tree

of splitting at the crotches and unevenness in the ripening of the fruit, it has been grown
to a very limited extent. The Yellow Transparent proves itselt an ironclad in every
respect, but owing to the fruit dropping so badly it has a very limited space in our
orchards.

Of the fall and early winter varieties the standards are—Fameuse, Wealthy, Baxter
or Li Rue, Longfield, and Mcintosh Red.

The Fameuse stands first of all in this section. The tree is a good free grower of

upright to spreading habit, and bears very heavy crops of fruit, rather above medium in

size, and colors almost to a crimson, bringing the highest price in our markets of any
variety we have to offer of the same season.

The Wealthy ranks next in point of value. The character of the tree is somewhat
similar to the Fameuse ; though in some cases showing indications of blight ; the fruit

drops easily, and should be picked as soon as it gets color.

The Baxter is a hardy, upright grower, large, wide foliage, and bears moderate crops

of large, handsome fruit.

The Longfield gives promise of becoming a very valuable variety ; though inclined

to over-bear, it gives a crop of medium-sized fruit that colors very well, the most of the

apples having a decided blush, which, in contrast with the pure white skin, makes it

appear quite handsome.

Mcintosh Red seems hardy and fairly productive, but has been grown only to a

limited extent in this section.

In winter fruits we have not been so fortunate in growing paying crops, though the

Golden Russet, Canada Red, Pewaukee, Scott's Winter, Ben Davis, Yelljw Bellefiower,

and Blue Pearmain are all hardy, vigorous trees.

The Golden Russet, when grown under favorable circumstances, such as thorough

and continuous cultivation and liberally fed with fertilizers, will yield handsome returns,

but when grown in sod it does not compare favorably with many other varieties uoder
the same conditions, for the fruit will be small and undeveloped in color, flavor, and
grain, and generally very few on a tree.

The Canada Red, though spoken of highly in some sections, proves itself a very

unprofitable variety with us on account of its poor bearing qualities.

Of the other varieties mentioned the conditions are normal with the general reports

from other parts of the province.

Of the two seedling apples shown on the table, I wish to draw particular attention

to the one that is known in our section as the Scarlet Pippin. This apple originated in

the vicinity of Brockville, and has been pretty generally planted in the counties of Leeds

and Grenville. The fruit is well worthy of consideration by the Committee on Xew
Fruits, and deserves a place in the list for judges at county agricultural fairs, as it is in

good demand on the Ottawa and other markets, and is often called for by the commission

merchants. The tree is an upright grower, vigorous and hardy, free from fungous dis-

eaees, and bears abundantly ; season about the same as Wealthy or earlier, and the hand-

some color of the fruit will sell it at any time for dessert or cooking.

The large green or yellow seedling has been brought to my notice by one of my
neighbors, Geo. Bowyer. lie cl&ims for it hardiness and productiveness in the tree, and
exceptional keeping qualities iu the fruit. He prizes it very highly as a dessert apple in

May and June. ^>k Quite worthy of notice.

It is gratifying to note the readiness with which our orchards respond to cultivation,

both in the growth of new wood and development of blossom buds, but where cultivation
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cannot be practised owing to the spreading branches, I find that spreading swamp muck
at the rate of about a load to four trees gives good results, as it keeps the ground cool

and retains the moisture.

Of the insect enemies that trouble us most, I wish to speak particularly of the

Cigar shaped Case Bearer {Coleophora Fletcherella) that has infested our orchards of late

years, causing immense damage to both trees and fruit.

In the spring of 1894 I first noticed this insect, and realizing the serious nature of

the case, I devoted considerable time in carefully spraying that portion of my
orchard most seriously affected. In August of that year I paid a visit to Mr. James
Fletcher, Central Experimental Farm, Ottawa, and through his kindness and atten-

tion I have been able to learn the life history of the insect, and after working care-

fully under his wise guidance for seasons, I may say that on the whole I have made
satisfactory progress in destroying it. Although this insect is not known in some parts

of Ontario, it is surely working west, and it would be wise for every orchardist to read

Mr. Fletcher's report on pages 201 to 206 in the Central Experimental Farm report for

1894, and be ready to battle with the first appearance of the worm. I have found the

following plan of spraying to prove the most satisfactory when fighting the Case Bearer

and fungi at the same time, viz :

1st. Spray copper sulphate, one to twenty- five gallons water, before buds open.

2nd. Spray Bordeaux mixture and Paris green just before blossom.

.3rd. Spray kerosene emulsion, one to nine of water, immediately after spraying No. 2.

4th. Spray Bordeaux mixture and Paris green when blossom falls.

5th. Spray Bordeaux mixture and Paris green when fruit is half an inch in diameter.

6th. Spray kerosene emulsion, one to live of water about the first of October, or

just about the time that young Case Bearers begin to leave the foliage and attach them-

selves to the twigs for winter.

I find this last spraying to prove of great advantage in reducing the number of insects

that attach themselves to the twigs for winter, as I have observed in many cases that the

insects do not leave the leaf, but fall with it to the ground and perish.

In the raising oi' plums, pears and cherries in this section there has been very little

done, mostly owing to want of knowledge in varieties to plant, but I am confident from

those planted that there are great possibilities before us, and in the near future I hope to

be able to make a satisfactory report on these varieties.

Mr. Jones, in the course of reading his paper, said : I have had good results from

spreading the barn-yard manure in February on the snow, then every year or two mulch-

ing the ground with swamp muck, about one wagon load to four trees or so, which keeps

the orchard in a fine, healthy, cool condition, gives the apples a chance to attain very

full size under severe drouth and keeps the sod so that you can lift it at any time with

the manure fork and turn it over—in fact, the sod is half rotten all the time under this

plan.

Mr. Boulter asked for a description of the Cigar-shaped Case Bearer.

Mr. Jones : It appears the latter part of August and is then less than one-sixteenth

of an inch in length. This small insect pierces the leaf, and passing in between the upper

and lower surface, cuts that portion of the leaf on both sides of it and comes out with a

little case on it. It leaves an oblong hole in the leaf one-sixteenth of an inch in length.

Then it lifts itself on its head, as it were, right up like a little cigar, and it lives upon the

leaf for the balance of the season while the leaf is green, and then in the fall of

the year it crawls from the leaf to the twig of the plant and attaches itself to the

twig and hibernates until the following spring, when it does the damage. In the

spring it works up towards the blossom bud and the If-af bud of the twig, and

as soon as the growth opens the insect pierces the stem of the blossom, and that is

the most serious damage to the whole crop. Then, if they are very bad, they will
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nip the foliage as it comes on. After the foliage and blossoms appear, then the

insects pass along on the under side of the leaf, puncturing it, drawing themselves out of

their own case, and eating along the membrane of the leaf between the upper and the

under coverings ; and that is where the ditficu'ty in controlling them lies. They only

attack a very small outer portion of the leaf, and that is on the under side, and then

they eat along the under surface. They go on eating at the leaf till the first of July,

when they appear as a fly or moth again for the August egg, and the history goes round
again.

Professor Craig : I would like to bear testimony to the good work Mr. Jones has

done in the matter of the Case Bearer. It is not in my department, but I happen to know
that it is through his good offices and the intelligent and persevering way in which he has

carried on experiments under Mr. Fletcher's direction that the solution of the best remedy
for this insect has been brought to a successful issue. Mr. Fletcher has given me a
memorandum to hand to Mr. Jones on the subject, but I see that it covers practically the

ground that Mr. Jones has told you, with, I think, the sole exception that in the first

spraying with kerosene emulsion Mr. Fletcher recommends using that mixture diluted at

the rate of one to five instead of one to nine, which is the ordinary strength, that is, if

you use it before the foliage, and Mr. Fletcher is of opinion that it is advisable to do
that. The ordinary Riley-Hubbard mixture is diluted one to nine, and Mr. Fletcher

recommends one to five.

Mr. Jones : Though I have not seen Mr. Fletcher's report, I judge from Prof. Craig's

remarks that I was to add one more spraying to my present list, making it seven instead

of six, because we could not do very well without spraying No. 3—that is, spraying just

before the blossom opens. That is of great advantage in controlling the insect. If we
have to spray with kerosene emulsion one to five that would be the seventh spraying

merely.

Professor Craig : No ; I think it was to take the place of one of the other sprayings.

Mr, Jones : Take the place of the copper sulphate spraying in the first place 1

Professor Craig : I should think so, although it is not expressly stated.

Mr. Jones : I may say that I did the last spraying under the belief that the leaf has

served its function as lungs to the tree, and it is ready to drop at any time, so if there is

any injury co the leaf a-, that time it is no injury to the tree. The leaf has served its

function by the first of October.

Mr. Orr : Would there be any danger of the emulsion aflfecting the trees injuriously ?

Mr. Jones : No. I was able to use the emulsion without injury, and Mr. Guinard,
Mr. Fletcher's assistant, has borne me out in that more than once.

The Secretary : If applied too freely there is danger in the use of pure kerosene.

In destroying the bark louse I used kerosene very freely, and as it was a tree I could ex-

periment on I smothered it with kerosene and applied it two or three times, and the bark
shuffled ofi" entirely ; so I think it is possible to even destroy the bark itself.

Mr. McNeill : The necessity of careful observation in this connection is shown by
the fact that Prof. Craig' noted some insect attacking the leaf of the tree somewhat similar

to the Case Bearer, and he drew the attention of Prof. Fletcher, who wrote me asking me
to make some notes upon it. I looked at some trees I had and found to my amazement
that there was scarcely a perfect leaf on the tree—that they were burrowed much in the

same way as this Cigar Case insect—and I had never noticed it. It emphasiz-'S the

necessity of fruit growers being alert in the matter of observation.

Professor Craig : That insect Mr, McNeill refers to is the Leaf Sewer,
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EXPERIENCE IN SHIPPING APPLES TO BRITISH COLUMBIA.

Mr. Boulter, of Picton, read the following paper :

The subject assigned to me by your Secretary is one, I think, of vast importance to

the fruit growers of Ontario, and, as all of us know, prior to the constructing of the band
of steel now connecting us with this far away part of our Dominion, very little was
known of this province From all we could learn it was very rich in minerals and tiah,

that it possessed a beautiful climate, and great has been our anticipations since it has been

brought into closer connections with its sister provinces to the east".

From personal experience, I know the subject I have selected will be well criticised

as many persons who have interests at stake possibly will say 1 am wrong in my theory

in saying that I believe Ontario will have to supply all the good winter apples this prov-

ince will require. On my first trip in 1887 1 paid a good deal of attention to the climate

and the possibilities of fruit growing there. Three thousand miles away is a long haul by

rail to ship apples for profit, and as my business is directly connected with fruit growing,

I having sent the first car load of canned fruits and vegetables over the Rockies via.

C. P. R. in 1886, which proved successful ; on my second trip I was determined to see if

our winter apples, once introduced, would not come into demand. I was satisfied British

Columbia could grow fine plums and pears, cherries, strawberries, raspberries, and some

varieties of summer apples, but all the apple trees I saw were of a scraggy nature. The
nights are too cool, and the weather is not warm enough to fully mature a good winter

apple. In this I was borne out by a report from a horticultural association I saw pub-

lished at Victoria in August, which said that after twenty-five years of trial they could

not succeed in maturing fine flavored winter apples.

Our present Governor-General is spending large sums in the Okanagan district, be-

lieving that he can succeed. However, as he has plenty of money to spend, experience

will teach him later on if he can be successful. In 1893 I sent out three car loads of the

choicest Spys, Baldwins, Ben Davis and a few Golden Russets I could select, paying

from $2 to S2 50 per barrel for them. As it was quite late, I sent them by the southern

route the Northert. Pacific. They arrived in good shape and realized a fair profit at

Victoria and Vancouver, and I was wired to forward two more cars of Northern Spys,

but it was too late then to send a good article.

In 1894 I was earnestly requested to ship more, but the Legislature of British Col-

umbia in that year passed a very stringent law regarding the importation of fruit liable

in any way to be infected with any pests or fungous disease, and knowing that our fruit

was not wholly clean from specks or fungus, I dropped out. But several cars were shipped,

and on arrival were seized, and the total contents were destroyed.

The following extract from the Horticultural Board Act of British Columbia will

explain :

Inspection of Imported Fruit.

"6. All importers of fruit must give notice to a member of the Board of Horticul-

ture, or his agent, or the Inspector of Fruit Pests, upon the arrival of any and all ship-

ments of fruit ; and all fruit and fruit packages imported into this province shall be in-

spected, and if found to be free from insect pests and fungous disease a clean certificate

shall be issued therefor in conformity with the Rules and Regulations of the Proyincial

Board of Horticulture : Provided, however, that no fruit or fruit packages imported into

this Province shall be removed from any dock, wharf, mole or station where such fruit

and fruit packages have been landed before inspection and such clean certificate thereof

shall have been "obtained, and all such fruit and fruit packages as may be found infested

with any insect pest or fungous disease shall be either destroyed by the importers thereof

by such process as any member of this Board, the Inspector of Fruit Pests, or any agent

appointed by this Board may direct, or shall be re-shipped by the importers thereof to the

country from whence such infested fruit was exported.
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Inspection of Imported and Home-grown Fruit.

" 7. All fruit, whether imported or grown in this province, or exposed for sale, shall

be subject to inspection under the authority of this Board, and if found to be infected

with any injurious insect pest or the larva thereof, shall be quarantined or may be destroy-

ed at the expense of the owner of said fruit by such methods as this Board or its agents

may direct.

Stencilling and Labelling.

" 8. All persons shipping, sending, or delivering any fruit, fruit trees, scions, cuttings,

or plants within the province shall place upon or securely attach to each box, crate, or

other package or parcel containing the same, a distinct stamp, mark, or label showing the

name of the producer and shipper or sender, and the locality where grown, but boxes and
barrels containing fruit shall be stencilled or stamped with letters not less than three-

quarters of an inch in length."

On my annual trip this year, from ail I could learn, the apples sent in ISOi were
not fit to be shipped to any place, many of them being a small, miserable, scabby lot, full

of codling moths, etc., and I did not wonder at the authorities in refusing to allow them
to remain in the country. However, I refused to attempt this year to ship any, although

promised a good price, as, from all I could learn, a few apples if found with any fungous

disease would condemn the whole car load. Xow, what is best to do 1 I noticed that all

the apples at Victoria, coming from Oregon and Missouri, were packed in boxes of about

fifty pounds each, and they can be easily inspected. I sent out some fine Spys to the

several wholesale houses in this way, along with canned goods, to test them, and being

carefully selected they passed through.

I believe a good trade can be successfully worked up by packing in this way, using

the utmost care. Will it pay ? Yes, I think it will. Freight will be lower, as more can
be shipped in a car than in barrels, and unless the duty is removed I think money can
be made in shipping apples to British Columbia. They must have our apples, as the Mis-
souri, Oregon and Washington apples do not compare with them.

Mr. Boulter added that he believed there was a good market for Ontario apples in

Prince Edward Island, but the apples must be put up right, and he thought a good
demand could be created.

Mr. Gaston : What does it cost per barrel to ship to British Columbia?

Mr. Boulter: I used to pay 81.10 per hundred pounds, one hundred and fifty

pounds to the barrel. You can calculate about a cent a pound on apples.

Mr. Smith : I would like to know how British Columbia happened to get such good
Russets and Spitzenbergs and Baldwins as they had in Chicago at the World's Fair.

The Secretary : Yellow Belleflower also. The Spitzenbergs were finer than we have
ever grown in Ontario.

Mr. Boulter : I don't say that they cannot grow a winter apple in British Columbia
;

possibly they can in some very favored localities. I am speaking generally of the Pro-
vince of British Columbia, and I am satisfied the climate is not right for growing apples.

The Secretary : Do I understand you to say it is because they do not grow vigorous
trees they cannot produce the quantity they require I

Mr. Boulter : Yes, partly that. Their trees are not vigorous growers, and I claim
that a tree that is not vigorous growing tree never can produce first-class fruit.

Mr. Hutt : Is not their fruit much larger than ours ?

Mr. Boulter : It may be larger. They might pick out some very large apples and
send to the World's Fair. Although they may have sent some to the World's Fair from
some favored locality we will have to supply winter apples to British Columbia. Where
you cannot grow real good corn you cannot grow good winter apples, and in British
Columbia you cannot grow good corn.
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Mr. Race : This report we have received from Mr. Boulter seems to be very con-

tradictory of a report we got two years ago from Chicago, which led us to believe that

the Ontaiio fruit grower was in a very few years going to meet with very keen competi-

tion in the North-west and from British Columbia. According to Mr. Boulter we have
nothing to fear at all from the competition likely to come from the Pacitio Coast. Which
of this reports are we to believe ? If Mr. Boulter's paper is correct it is certainly encourag-

ing to the Ontario fruit growers ; but if the reports of two years ago that were given to

us very largely by our own representatives in Chicago are correct, the apple of British

Columbia is going to be a very strong competitor of the Ontario apple.

The Secretary : I think Mr. Pettit and Mr. Craig who are present will bear me
out in saying that the beautiful pears and apples that were shown from British Columbia
excelled any we had on exhibition at Chicago. It is very possible that in the parts Mr.
Boulter has visited in British Columbia the apple does not succeed ; but there must be

some parts, though they may be very limited where it does grow to great perfection.

Prof. Craig : I was very mujh interested in Mr. Boulter's discussion, not only on
general principles but on account of reference to the Experimemtal Farm—which, how-
ever, had nothing to do with the passing of the law restricting fruit which is infested by
insects or fungi from going into British Columbia. We should consider first that British

Columbia has a very diversified climate. You will find greater variations within shorter

distances. On the lower part of our Experimental Farm at Agassiz we could not grow
apples, but on the higher lands we could grow them to perfection, and we sho^v you
samples from there. A few days ago a gentleman at Linton sent me half a dozen varie-

ties of apples grown on his farm, and I brought them along. In regard to insects, there

is one thing that the fruit growers of British Columbia have not to contend with,—they

have no codling moth in that province. You may just consider what that would be worth

to you, and what you would do to get rid of it. I think they are justified in exercising

every precaution possible to keep injurious insects out of the province. Neither have

they any San Jose scale ; and they are trying their best to keep their orchards clear from

these pests, and they pay an inspector $1,500 per year for that purpose. These speci-

mens of apples I have here were grown by irrigation, and these are the districts where
they are going to grow the finest fruit. In the coast regions they cannot produce apples

of the finest quality, but in the interior regions where they have a much drier atmosphere

and good soil and where they are able to irrigate, and also in other districts where they

have just the amount of moisture with more cold, they can produce apples of fine quality

and appearance.

Mr. Caston : It seems as if the coast climate of British Columbia resembles very

much the climate of Britain, and we do not find that they produce any long-keeping

apples there.

Mr. Rice : But I must acknowledge to you to-day that I never saw a finer exhibit

of apples than you are showing here ; and in our market at Port Huron we have no
apples this year ; we have had to have our apples shipped in. We had some very tine,

large, beautiful red apples, selling at $1.75 per barrel. At the same time our buyers

were begging for Greenings grown below Toronto somewhere—they did not know where,

but on Canadian soil—and paying at wholesale $3.25 per barrel—(Hear, hear). I never

saw such Greenings anywhere in the world ; and I thought then of what was said at one

Canadian horticultural meeting,—" What will we do with the Rhode Island Greening ?

They are forced on to us ; the tree men are making us grow it here in Canada, and it

brings such a low price ? " They decided that the only way was to refuse to buy it.

What if you had refused to buy it when it brings such prices now 1

Mr. A. H. Pettit : I have never been to British Columbia 1o see the different parts

where fruit is grown, but at the World's Fair we certainly had a beautiful exhibition of

apples from that country of very large size, fine color and good quality. Yet, from what
I could learn, I look upon that country as likely to be quite a market for Canadian
apples ; and why 1 Because their apples grow to enormous size, and are not of that

keeping quality that we grow in the more northerly section of the country. The farther

north you can grow an apple, if it is the home of that apple, the better keeping qualities
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it possesses, and thus we will lengthen out the fruit season and give them a fruit of equal

quality with their own, though perhaps not of that enormous size. At that exhibition

there was a riv^alry between the different states of the Union and the provinces of

Canada as to which could show the biggest apple. T do not know which came out
ahead, but they were of enormous size. The State of Idaho, under a system of irriga-

tion, produces anples of enormous size and very high color indeed, but I do not think
that class of fruit has the keeping quality that fruit has when grown in the more
northerly portions of Ontario.

Mr. Beadle : Do those apples have the same high flavor that our apples have
that are grown in the northern climate 1

Mr. Pettit : No, I do not think so ; neither do I think that our overgrown apples
have. It is the medium size and color that gives you the quality in all cases.

Mr. Dempsey : I had the pleasure of comparing a sample of the Hastings apple that
was grown in British Columbia this year, and I could not detect any difFdreace between
it and the apple grown on my place ; the flavor was equally as good, though not so

highly colored.

Prof. Craig : That was grown at Agassiz.

The Secretary introduced Mr. Haskins, of Hamilton, who made a few remarks,
saying he had not been able to give the question of fruit growing the consideration that
he used to in olden times.

The meeting adjourned at 12.30 until 2 o'clock.

FIRST DAY—AFTERNOON SESSION.

The Secretary read a letter from the Michigan Horticultural Society, appointing
Messrs. Taft, Wat kins and Rice as delegates to this meeting. He moved that these
gentlemen be invited to take part in all our discussions.

Mr. McNeill seconded the motion cordially, as he had frequently enjoyed the
hospitality of the Michigan fruit growers, and nowhere did he find a warmer welcome
than in Michigan.

The motion was enthusiastically carried.

QUESTION DRAWER.

The Secretary read question No. 3 as follows :
*' How can the grape and rose

thrip be destroyed ? " and read a letter from Prof. Fletcher as follows :

" I notice among the subjects suggested for discussion at the Woodstock meeting
question 3 : How can the grape and rose thrip be destroyed ? " I have had a good deal
of experience during the past eight years with both of these insects. I have had no
trouble in controlling either with the kerosene emulsion made by the Riley- Hubbard
formula (two gallons kerosene oil and one gallon of soapsuds, containing one-half pound of
soap) reduced with nine parts of water. If this mixture be sprayed forcibly through
vines on trellises or into rose bushes at the time the insects are in the nymph condition
it is a sure remedy. When the leaf-hoppers have acquired their wings two or three
applications are necessary."

Mr. McNeill : The rose thrip has begun to be a serious pest. I would like to hear
about it from Mr. Orr.

Mr. Orr : The thrip has been troubling us a good deal for many years, but very
much worse this year than in previous ones. About eight acres of grapes that I have
were badly infested with them this year. The difficulty in treating the thrip is that
they work entirely on the under side of the leaf. I understand that treating them with
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a preparation of tobacco water or with the coal-oil emulsion is effectual in destroying

them, but I have done nothing in that direction yet at all, from the fact that it seems

almost impossible to reach them, and 1 would like very much to get some other opinion

on the matter.

The Secretary : Mr. Fletcher said on two occasions in writing to me that he

had no difficulty in destroying it with two or three applications of the kerosene

emulsion.

Mr. McNeill : If it continues to increase it will be a very serious pest, but three

applications is more than we could hope to give with profit at the present prices of

»rapes. I was hoping that we could learn how to knock it out with one application, or

attack it at a certain period of its growth when we could get rid of it with very little

trouble.

The Secretary read the question :
•' Are apple storehouses desirable for Canadian

growers 1"

Mr. Dempsey : I think it is desirab e for any man that is producing from 500

barrels up to have an apple house. No one can understand the benefit to be derived

from an apple house unless he has had one. Tt is very convenient to place the fruit in,

and you are not compelled to sell the fruit right away ;
whereas, without a fruit house,

you are often compelled to sell when prices are rather low. Keep them a month or so

and you will nearly double your money. You can keep until April apples that are

usually placed on the market say the fore part of January. Last winter from my fruit

house I shipped on the first day of April to England Spys, Seek-no Furthers and

many other varieties.

OUR FRUIT EXHIBITIONS, AND HOW TO MAKE THEM EDUCATIVE.

Mr. R. B. Thornton, of Woodstock, read the following paper :

Although fruit growing is recognized as one of the most important branches of

agriculture, yet no other industry is pursued with less intelligence by the great majority

enwaoed in it. I refer more particularly to our farmers and their orchards than to the

comparatively few fruit growers who have entered into the business for pecuniary gain

or pleasure.

For proof, ask the army of agents who annually canvass the country for orders, how

many men do they find who select stock, plant, prune, cultivate and care for their orch-

ards and gardens in such a way as to make the enterprise every way successful and

profitable. Or ask the fruit packers what percentage of the orchards are inviting to the

shipper. Or ask the grower himself the names of the different varieties grown by him,

and how few can give the names correctly.

The reasons for such a state of ignorance are obvious : 1st. Such a long time inter-

venes between planting and abundant bearing that if a mistake be made in planting it

will be too expensive to attempt a remedy when your orchard reaches maturity. 2nd.

Very few record the names of their trees when planting or can remember the names till

bearing. 3rd. New and untried varieties are being pushed so hard by enterprising

nurserymen that instead of promoting the interest of fruit culture the result is in most

cases attended with disappointment, failure and discouragement.

A<»ain, if you attend our local agricultural fairs and carefully study the fruit depart-

ment year after year, you will agree with me, either that the various boards of directors

have got into a rut, or else that fruit growing has reached the limit of its possibilities.

I believe in the exhibition of fruit, in giving prizes and in making the competition

as keen as possible between growers if you would stimulate to success ; but I do not

believe that it conduces to the attainment of any of these objects to find a man on guard

whose duty consists, not in describing, naming and showing the merits of new fruits, but
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in guarding the fruit with a long stick, or giving you a hint to move on. I fear that very

many exhibit fruit more for the sake of the paltry prize of fifty or twenty-five cents than

because they have entered a contest in which forethought, science and skill combine with

nature to win praise, admiration and success.

To make an exhibition of fruit educative I would suggest the following :

1st. Revise the prize list by leaving out such kinds as do not possess sufficient merit

to deserve general cultivation in that particular district.

2nd, Print in the prize list opposite the name of each kind of fruit a score of merit

marks as at present accepted by the Provincial Association of Fruit Growers, basing the

award of prizes upon this score.

3rd. Distinguish in the list between summer, fall and winter varieties, and keep

them separate on the exhibition tables.

4th. Give exhibitors the option of any six varieties out of the total list of old kinds,

subject to the score as printed in the prize list, at the same time increase the value of the

priztrs for first, second and third in said groups.

5ch. Attach a printed label to each plate of fruit ia type large enough to be read

outside the guard rail.

6th. Engage one qualified judge, who alone will be responsible for the way prizes

are given. Pay him for his time and require him to remain with the fruit each day until

the close of the fair ; to answer questions and give such information as may be required.

7th. Let the Provincial Association request the Government, through the Minister

of Agriculture, to send an expert judge of fruit to at least one fall fair in each county

annually until each society in turn shall have the benefit of his knowledge and judgment.

8th. Add the names of such new varieties of fruit each year to prize list as shall in

the judgment of the Provincial Association deserve a place in the list.

9th. Offer special prizes for new varieties not on thy list which are accompanied by

a description of their respective merits. The kind of soil where grown, age of tree, or

anything else that may entitle it to favorable consideration.

The Secretary : I would like to emphasize the point in regard to labelling. One
of the difliculties which visitors to many fairs have is to find what the varieties are. They
will strain their eyes and necks and with the greatest difiiculty try to decipher some
very poorly-written names attached to the fruit, and possibly fail after all to make out

what they are. One of the benefits of visiting these fairs is to ask about new varieties

and become acquainted with them. Therefore some plan should be found by which fruit

would be labelled with printed names elevated in such a way that they could be read by

every passer-by. I think we should keep very clearly in mind that the object of fairs is

educative, to give information, and therefore there should be somebody on hand to

answer the questions of visitors in regard to the exhibits in the room.

Mr. Boulter : At our meeting last night steps were taken that will lead to proper

persons being selected as judges at these fairs. Usually some straight-laced fellow is put

in charge of the exhibit, whose whole object seems to be to keep visitors moving on.

There is no information given at all, and persons are allowed to look only about five

minutes before they are asked to move on. Experts should be appointed who could give

information. A committee has been appointed to select good judges and recommend
them to the Toronto, Ottawa and London exhibitions, and perhaps these recommendations

will be extended later on.

Mr. MoRDEy : There is a matter that ought to be touched upon more fully, namely,

the disappointment that arises from sending out high priced, highly lauded varieties. We
find that people with small lots in towns have them filled up with material that is of no

use, and that is taking the place of something that will produce fruit. Farmers are plant-

ing new things, unknown, untested, probably good for nothing At the Xurserymen's

Convention at Niagara Falls, N. Y., I urged that no new fruit should be sent out until it

had been tested at a large number of independent stations, and if it had merit the orig-
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inator would get a free advertisement. It would become known through the whole
country that it was a good fruit. If it was good for nothing it would end there ; and
that is the way it should be. Instead of that our nurserymen are trying to get hold of a

wonderful novelty. They can make novelties to order out of any old variety ; and the
largest nurserymen are sometimes the largest offenders. They send out a hundred agents,

each of whom is instructed to push this variety, and it is pushed on to every farmer,

and ninety-nine times out of one hundred it produces nothing, and it is taking the place

of something that would produce fruit. We had a very close vote in the Nurserymen's
Convention, but I found it a failure to get a vote there. I asked, too, that the nursery-
men's catalogues as issued should be a reliable guide. We find that fruit is described in

the flaming colors of the originator. You will find the champion grape described as of

excellent quality, and all that sort of thing. This Association should demand that cata-

logues should be leliable. It is certainly very discouraging to every planter to get varieties

that are worthless ; and a great proportion of this high-priced stuflf is not worth planting

at all.

Mr. Smith : I think that planters are a good deal to blame themselves in not inform-

ing themselves in regard to varieties that are adapted to their locality, and for taking the

word of every travelling agent that comes along. I should think by this time that a

good many of them would begin to learn that it is not all go«pel that the tree agent talks

to them. I think we are making a step in advance in this direction. If local organiz-

ations, such as the Society here, would take pains to have their exhibit correctly named,
it would be a step in an educative line as suggested by the paper.

Mr. McNeill : The Government think so much of our bodily health that they
license doctors for fear we will not know enough to get the right man to cure our bodily

ills ; they think so much of our pockets that they will not allow an auctioner to sell stuff

unless he is authorized by license. That is paternalism in a mild form. It has always
been so, and we get used to it. Still they allow men who want agents at three dollars a

day to advertise that "no experience is required." (Hear, hear, and laughter.) And it

appears to me that it would be a step in the right direction to have fruit men licensed. I

believe that the business then would rise to a dignity that it has not now. (Hear,

hear). 1 have leisure sometimes, and could probably make an honest dollar by selling

fruit, but I am ashamed to appear as a tree agent. (Laughter). If I paid a license and
could reply upon my respectabilty and have something to show for it, I believe that I

might do something in that line. Seriously, I believe it would be a step in the right

direction to protect the farmers and those who are not informed and that cannot reason-

ably get themselves informed upon varieties, by seeing that only men who are responsible

should be allowed to sell tnese things Stockmen are now seeing that horses are licensed,

and in every way they are protecting those who cannot reasonably inform themselves on
these subjects ; and why should the country be flooded with tree agents that are parasites,

and that keep respectable men out of the business 1 (Applause).

Mr. Smith That plan is adopted in some western states.

Mr IlicE : The trouble with us in Michigan is that we allow anybody that has a

good tongue to talk and lots of brass in his face to go out and beat the poor man, and
the consequence is they drive respectable men out of the business. It is the fault of

nurserymen. I was riding with one of the leading nurserymen of Rochester, N. Y., and
I said to him, " Mr. B , do you instruct your agents to recommend the Russian Mul-
berry to people through the country?' "Mr. Rice, we sell just what people want.

That is our business." " Mr. B , how would people know that they wanted the

Russian Mulberry if your agents did not tell them so V Still the answer was, •' we raise

and sell what people want." I asked him the question in another form. He says,

" Mr, Rice, let us talk about something else." (Laughter). Now, it is the money that

is in these thicgs that makes the nurserymen take this course. They will put a novelty

on. They will say to a man, " go and I will give you so much a day." The tree will cost

him perhaps ten cents or five cents. He reasons—he does not tell the man so— "you sell that

variety
; you tell them it is something new and here is a flaming picture of it, and it is nicely

described ; tell them there was nothing like it ever grown in the world before and it will
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bear the next year after you set it out—(Laughter)—and not only that, but it is the most
beautiful tree next to the Tree of Life almost, and fair to look upon, and everything and
you ask §1.50 for that tree." Now then, you see if this man gulls three men in a day he

more than piys his wages; whatever else he does is clear profit. So that by making a

specialty of that kind they can afford to pay good wages to anybody that has got a

voluble tongue and a brassy face.

Mr. A. H. Pettit : I do not think at the present time "we suffer to the extent that

"we did a few years ago with this tree agent business in this country. I think that our
farmers and fruit growers, as a rule, have become very much better posted than they

were in the early days of this woik, and, no doubt, in the early history many mistakes

were made. We have been discussing this question for years as a Fruit Growers' Asso-

ciation, and we appealed to the Government for a grant along that line to establish

throughout the province at suitable points, and to represent certain localities, fruit

experiment stations, where all the new kinds of fruit recommended by these people for

cultivation will be thoroughly tested and reported upon, in order that every information

can be given to the people in advance as far as it is possible to do so. These stations are

doing most excellent work, and the work is coming on as rapidly as it possibly can.

Another effort we are making is to have at the great Industrial Exhibition at Toronto,

where the largest possible number of people attend, an exhibit of the large variety of

fruits the stations are testing, and give all the information we can as to the hardiness,

productiveness and good quality of such varieties as are placed before our people to

plant, and therefore to buy. I think this difficulty will be overcome in a very few years.

I think the evil will cure itself very rapidly. Another point is in regard to cultivation.

I think horticulture is as fairly and well done throughout Ontario as any other branch
of agriculture. It is becoming better and better every day, and travel where you will

to-day you will see many samples of orchards that are well cultivated, well pruned and
very well cared for. (Cheers.)

Mr. Watkins, of Michigan : I think the manner of handling the tree list by our
Society is a good one. Every year we have a complete list of everything that is worthy
of cultivation, and some that are not. We have a committee that revises that list every

year. If a variety should become unworthy of cultivation, it is struck out. New ones

that are tested at our substation, under the careful supervision of President Lyon,
are put on the list, and that revised list is a very valuable feature. Our list of

apple tiees in trial now is nearly 300, and there are two trees of each variety, and they
are fruited right along from year to year until they become what you might call

standard,

Mr. Race : We have not heard anything at all from any local men.

Mr. T. H. Parker, President cf the Woodstock Horticultural Society : Our local

association undertook to correct the names of much fruit that they believed was improp-
erly named. They sent for Mr. A. McD. Allan, who was experienced in that line, and
he spent a day or two here and also visited St. Thomas and Ingersoll, and I was
with him at seme of these places, and it was really amusing to see the strange
names that some of these apples had, and many of them were wrongly named. The
thing was not followed up, and I do not suppose that much benefit was derived from
that single visit. It seems to me that the matter rests a good deal with the local

societies. If they were willing to expend a few dollars in engaging an expert to

attend their fairs and act as a judge and correct the names of these fruits, it might
be a very great benefit to the country generally.

Mr. Leith, Woodstock : I think very often mistakes are made in the placing of

labels on apples at all, because they are not true to the names placed on them. I

have made it a point to get the proper names of certain trees in my own orchard
that may be starting to bear, and when I go to an exhibition, or a display like the
one you have here, 1 look very carefully at labels on fruit, supposing they are placed
there by men who ought to know, and I go away with the impression that I have got
the correct name, but sometimes I find afterwards that it was not the correct name.
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I am sure the great majority of people who go to our agricultural shows pay very
little attention to getting information from the displays of fruit, and anything that
will give them the correct names of certain fruit, I think, would be desirable.

Mr. Thornton : I have attended a large number of local fairs in this county,

both this year and last, and know of only one fair in Oxford county where they

labelled the fruit. That was at Embro ; and the thought struck me that the idea

should be embodied in every exhibition throughout the Province. Hence I wrote this

paper. I believe it would do a great deal in educating the people in regard to

fruits. I kcow there is a very general ignorance by fruit growers as to the names of

their fruits. They may know what pleases them and what gives them satisfactory

returns in their own orchards, but they do not know what would be the most profitable

to grow for market, beeause they are not generally sufficiently well informed. In
attending some of our own local fairs, I noticed many fruits exhibited that were
wrongly named, and I also noticed that many judges knew absolutely nothing about

it, except a few varieties. Last year at a very important fair in our county the first

prize for Baldwins was given to a collection of Spitzenbergs. (Laughter.) This
year at one of our fairs the judge said, as he passed around (I was standing near by) :

"1 don't know anything about pears; I will just award prizt:s according to their

appearance ;" and he passed on the whole in that manner. I suppose people who
received the prizes went away with the idea that their particular fruit was the best

on exhibition ; and some of them were incorrectly named, and yet they obtained the

prize.

The Secretary : "We were up at Clarksburg not long ago, and a gentleman

showed us a very fine tree of pears, and he said :
" You see what fine Louise Bonne

pears we have here." I said : "Those are Olairgpau." He said : "That can't be; they

have taken the prize for Louise Bonne at the exhibition hers for years."

Mr. Rice : You conduct your exhibitions here very dilferent from what we do.

With us. if you can't read the label plainly, you can take it up and handle it, and no-

body will find any fault. A man will walk along and have a little word with you, and

there is nothing said to hurt your feelings, or anything of the kind. I visited your

fair in London and never saw such a beautiful display of fruit, but there was scarcely

a name I could see. I put my hand down to pick up a label and heard a loud voice

say: "Hands ofi !'' I was frightened. Everybody was looking at me. Up above

everybody stood a man with an eagle eye watching. I did not know what to do I

went to one of the directors and I said :
" My dear sir, I am from the United States, and I

want to look at your fruit ; I wish you would tell that man up there not to shout at

me again—he frightens me." (Laughter.) Us called up and said: "Let this man
look at anything he wants to." I went around then and spent two hours looking over

the fruit, and I then found out that when the man shouted " Hands off!" he had no
reference to me. (Laughter.) If you could have more confidence in each other, it

would be better. Don't be so dishonest among your neighbors so that nob )dy can trust

you—(Laughter)—and do be more honest among yourselves, and tell yourself that you

won't steal anything, and let your neighbor find that out, too, and then when you go
in to look over this fruit you will have a great deal better chance. (Hear, hear.)

Mr. Mc^^EiLL : That is the John Bull of it. Down at Montreal some of the finest

grounds are enclosed with walls of stone six feet high, and I felt like getting dynamite

and blowing them down. Whenever you see that big six foot wall you may know it is

some hard headed fellow from England or Scotland.

Mr. Watkins : We have taken down all our yard fences and opened the street.

(Hear, hear).

Mr. MoRDEN : That is what we do at Niagara Falls, Canada, tOD, in addition to

those things mentioned by Mr. Thornton.

Prof. Craig : There are one or two other ways in which you can obtain the names of

your varieties—because that is one of the most important features along the educative

side, of value in our fall exhibitions. You have your provincial society here, the pre-
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sident and secretary of which are experts ; then you have at Guelph a horticultural

division with Mr. Hutt as professor of horticulture, who will always be glad to identify

specimens for you as far as he can if sent to him ; and lastly at Ottawa you have an
institution that is willing as far as possible to aid in this work, and any specimens you
may send to me as horticulturist of the Experimental Farm I shall be very pleased to

examine as fully and as far as my other duties allow me. You may send specimens free

to the Experimental Farm. Then you have an important committee in connection with
this Association that is doing excellent work—the Committee on New Fruits, of which
Dr. Beadle is chairman, whose duty is to investigate the merits of all seedlings and fruits

without name, including new varieties to be put upon the market. Now if you will send
samples to me at Ottawa I shall forward them afcer examination to Dr. Beadle and to

Mr. McD. Allan, whois also a member of that committee and our combined observations are

presented at the annual meeting. We are thus able in a measure to keep track of new
varieties.

A Delegate : Would you send one apple or two or three 1

Prof. Craig : It is always better to send four or five specimens, because it is very
difficult to get one apple that is exactly representative of its type. If you have five or

six, then I can send one to Dr. Beadle and one to Mr. Allan, so that we can make our
report much more conclusive and valuable. I trust that you will bear in mind these

suggestions and act upon them.

THE BLOOMING PERIOD OF FRUIT TREES.

Prof. Craig : Those who attended the meeting at Orillia, will remember a very
excellent paper we had from Professor Beach from the Experiment Station at Geneva,
N. Y. He gave us some very valuable information in regard to the blossoms of fruit trees,

and the power of the blossoms of the different varieties of grape vines to fertilize themselves
and so set fruit. This investigation wis insdtutid by Prjfe3>or Waite of the United
States Department of Agriculture at Washington. Mr. Waite worked on pears, and the

results of his researches opened up a very wide field for investigation, and it was some-
what in extension of that work that I began work on the apple blossom I may say, how-
ever, that the work was begun previous to this season. My object at this time is to pre-

sent to you in a very crude, but I hope suggestive way the results of these investigations,

more for the purpose of asking your co-operation and for getting the fruit growers of this

province thinking about this matter, than to give you very valuable information at this

time—though I think there are some points that will be of interest and value to you.

NOTES ON THE BLOSSOMING OF FRUIT TREES IN CANADA.

By John Craig, Horticultdeist, Central Experimental Farm, Ottawa,

The cause of the unfruitfulness of orchards has always at horticultural conventions
and elsewhere been prolific of much surmise, conjecture and I may say variation of

opinion. The possibility of the trouble existing at least in part in the blossom has been
mooted only in recent years. As a rule, I think we are prone to lay too much stress

upon a single feature in the management of an orchard, and too little upon the collateral

practices which make a harmonious and well balanced programme in the life of the aver-

age apple orchard. Some orchardists pin their faith to varieties, others to location and
cultivation, others again to manuring or pruning, and perhaps still ot^^ers—though I

have not yet heard of them—to spraying. Undoubtedly we cannot expect orchards in

which the trees are so closely planted as to be fighting for the mutual ground and per-

haps for nourishment at twenty years of age to continue long and of healthy and fruit-

ful condition. In passing, I may say that in certain localities with certain varieties

25



59 Victoria. Sessional Papers (No. 20). A. 1896

close planting is desirable and may be practiced with profit, but this is the exception.

Nor is it reasonable to expect trees to continue to yield profitable crops of apples year

after year, when year after year we are taking away from the soil and putting nothing

back.

But granted that the trees are planted at the proper distances apart, that they are

cultivated, pruned and manured reasonably and rationally, we do not in most cases reap

entire success unless the previous good treatment has been followed up by judicious and
well directed eflbrts, having in view the destruction of injurious and noxious insects.

There are instances on record where even after ail this labor and all these various pre-

cautions have been taken that the orchard still remains obdurate and refuses to bear

defying all attempts to coix it into fruitfulness. One says root prune to stop superabun-

dant growth ; another says top prune to let in the light ; another says give manure to

stimulate ; another, seed down to check growth ; and still another, spray to induce fruit-

fulness. All these councillors may have been listened to, their advice acted upon, but

still without success. We then begin to observe the conditions which surround orchards

of a similar character. As a rule these observations lead to the conclusion that orchards

made of varieties intermingled are more fruitful than those in which the varieties are

separated and planted in large blocks Professor Beach, in his admirable address on

this subject, before the Association at Orillia last year, cited a remarkable instance of

this kind. The orchard was made up in part of Baldwins and of Greenings planted

in blocks and in part of Baldwins and Greenings mingled with other varieties.

Where the two varieties mentioned were planted in blocks unmixed with other kinds

they were unfruitful, but when mingled with other varieties the converse was true. This

points at least to partial infertility of the blossom with its own pollen and points to

the desirability of intermingling varieties in the orchard. In the case of certain varie-

ties of American plums this belief has prevailed for some time and no doubt is well

founded. The valuable investigations of Professors Beach and Waite upon grapes and
pears clearly set forth a similar condition of affairs in the case of these fruits. Similar

experiments with apples have beea commenced at Ottawa, but need further confirmation

before they can be announced with authority. In connection with these experiments

an attempt has been made to secure records of the blossoming period of the different

classes of fruits in the Dominion. To obtain such a record was only possible to the

kind co-operation of the fruit-growers of Canada. It gives me pleasure to acknowledge

the hearty and kind manner in which they have aided me in this work. The weather

was most unfavorable, however, for obtaining records which could be considered repre-

sentative of normal seasons. We all remember the extreme heat of early spring which

hastily awakened our fruit trees into blossoming activity, having finally the effect of

crowding the whole blossoming period in some districts at least, into the compass of a

few days. This so disturbed the natural blossoming periods of all fruits as to render

the records only relatively correct, both as to periodic difference between varieties and
the annual date of occurrence. Before going into the remainder of the subject, it might

be interesting to us for a moment to look at the construction of the normal apple

blossom.

The Apple Blossom.

The apple blossom exhibits a characteristic peculiar to the pomaceous division of

the rose family. On making a vertical section of an apple blossom we find the organs

composing it to be arranged as follows, beginning at the outside, first, a cayx or envelop-

ing and protecting sheath composed of five parts called sepals ; second, the delicately

coloured corolla, also of five parts called petals. These two series serve to protect the

delicate organs within from heat and cold and also attract to the blossom insects which

play an important part in the distiibution of pollen. The stamens or pollen-bearing

organs, fifteen to twenty in number, are arranged next in order on the top of the closed

receptacle. In the centre are found the pistils or carpels, five in number and correspond-

ing to the five divisions in the core of an apple. An elementary knowledge of the parts
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of the blossom is essential to the intelligent application of the best practices in

orcharding.

To return again to our records, observations covering a great many points from
Prince Edward Island to British Columbia were made. These are in no slight degree
interesting:, merely from the standpoint of statistical record, showing as they do the

great climatic variation discovered in travelliag from west to east. If it is imperative

to the fullest success that varieties should be intermingled, then we should know the

most suitable varieties to plant adjacent to each other, and this we can only ascertain by
accurate observations extending over several seasons. These records also impress us
with a fuller knowledge of the climatic variation found in the comparatively limited

area of the fruic belt of Ontario. We find that Rjd Astrakhan came into bloom at

Windsor on May 3rd, South Niagara on the 8th, Burlingtoa on May 10th, Lindsay on
the 12ch, and Ottawa on the 15th May. Northern Spy opened its flowers at Windsor
on May Sth, South Niagara on May lOch, Burlington on May 20th, Lindsay on 16th
and Octawa on the 2ith, beins; a difference of twelve days in one case and sixteen in

the other. These two varieties also illustrate the coaaparatively wide differences in the

habits of trees with regard to their blossoming periods. The difference would be much
more strongly marked did Red Astracban bloom ^\ith the earliest of its class. As a

preliminary result of these investigations the following groups may be arranged according

to the diites on which they were in full bloom :

1.—Earliest Group—Duchess, Fameuse, Mcintosh Red, Ben Davis.

n ^r-jji .. ) Baldwin, Golden Russet, Wealthy, Wagener, Yellow Trans-
2.—Middle (jroup > ^-ja^i. »>

^
)

parent and Astrachan,

o J
. p ' Alexander, ]\Iaiden's Blush, Northern Spy, Ribston Pippin,

"
J

Roxborough Russet, Talman Sweet.

The pears easily fall into two groups as recorded the past season. It is probable

that during the normal season the blossoming period of some will be much longer and
probably considerably modified in many cases. They stand this year as follows :

1.—First Group—Howell, Keifer, Seckel, Sheldon, Anjou.

2.—Second Group—Bartlett, Olapp, Duchess, Flemish Beauty.

Plums.

1.—First Group—Burbank, Duane's Purple, Lombard, Bradshaw.

2.—Second Group—German Prune, Imperial Gage, Moore's Arctic, Reine Oiaude.

Oherries.

In Ontario there was practically no difference in the blossoming period of different

varieties last season.

These notes are offered only in a suggestive way to horticultural observers who may
be and I may say should be interested in this subject. Success will come to the fruit

grower of the present and of the future very mu'ih in the proportion in which hard
thinking enters into the details of horticultural operations. Allow me to submit this

subject as one of the details which will bear some thinking and upon which I make bold

to ask the co-operation of my friends, the practical fruit growers of Ontario.

Mr. J. B. Hall, of Woodstock : Is there any way in which we can assist in fertiliz-

ing the various kinds of fruit—whether we can do it by insects or otherwise ? If by in-

sects, what is the most useful and least expensive and troublesome 1

Prof. Craig : The paper I have just presented is an endeavor to get over some diffi-

culties in that way. By intermingling the varieties which blossom about the same time
nature will do the work, but to those of us who have orchards or blocks of single var-

ieties and do not find them profitable I would advise the keeping of bees or the top-graft-

ing of certain varieties with others which bloom at the same time.
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Mr. Beadle : Advise both keeping bees and grafting tco, otherwise they may not
get the pollen.

Mr. Hall : Are the bees a blessing or a curse 1

Prof. Oraig : I am sorry we have not that eminent defender of bees, Mr. Holter-

mann, here, who conducts the department in the Horticulturist. I think he could defend
the bee much more ably than I can, but I have not one iota of hesitation in saying that

the bee is a great blessing to the fruit grower. (Hear, hear.)

Mr. Race : It depends somewhat on the end you' are fooling with. (Laughter.)

Prof. Craig : I have even known cases when men fooled with the business end of a^

bee that it proved a blessing. (Laughter.) I know that there have been statements
made to the effect that bees injure grapes, but I don't think they are well founded. I

think in every case that has been investigated it was found that the grapes had already

burst, and the bees simply visited the grapes to extract some grape sugar and grape juice;

they are not provided with the kind of weapons to break the skins.

Mr. George Blake : What benefit to the fruit growers is this cross-fertilization f

Would it be a benefit to the apple grown from this blossom, or would you get the benefit

from the ofispving raised from the seed ?

Prof. Oraig : ^Well fertilized apple blossoms mean usually well developed apples.

In case the fruit did not set of itself this year, then you would get the benefit this year,

but where your apples fruit freely then there is no necessity for further fertilization. I

may say that no actual change takes place in the product of this year—that is, the fruit

is not modified to any extent by the pollen which may be carried from another tree.

Mr. Blake: 'It seems to me this is splitting hairs. It does not benefit us fruit

growers. Now the practical benefits to fruit men I want to see brought out clearly, (n

raising fruit we have got to go back to the grafting system ; we cannot depend on that

fertilized offspring, and we lose the benefit of this cross-fertilization.

Prof. Craig : No, sir ; allow me to explain. If you want to get a new variety it

must be done through cross-fertilization ; if you want to multiply that variety it is done
through grafting or budding.

Mr. Blake : As practical fruit raisers we do not want to raise new varieties ; we
want to get the benefit of cross-fertilization in the present crop of apples. Does it do us

any good 1

Prof. Craig : Certainly, in a case where a variety has not sufficient pollen.

Mr. Blake : Our orchards are deteriorating and our fruits are not what they used

to be, so if we can benefit the present generation I shall be glad. I have been in the

fruit business for years. I have made a great many mistakes. If I had had the experi-

ence I have to-day I might have been thousands of dollars in pocket. My first mistake

was to go into too many varieties. I have been grafting and budding and experimenting

all my life. If I had just gone into two or three main varieties I would have been very

successful, but I have not made it a very paying business.

The Secretary : Have you not some varieties that do not bear very well 1

Mr. Blake : Yes.

The Secretary : Mr. Craig has explained ^that if you want them to bear you should

plant some other variety near them.

Mr. Blake : If I had gone into Kings and Baldwins thirty years ago I would have
been independent to-day.

Mr. Short (Calgary) : I would like to ask Prof. Craig if he has run across any vari-

eties of apples, pear, plum or cherry that we will grow in Southern Alberta, south of Cal-

gary, in a dry section where we have to irrigate.

Prof. Craig : We have had no success in any portion 6f the North-West Territories-

in growing apples. I have had one specimeu sent from Prince Albert last year—a speci-

men of Whitney Crab—which in that section was considered a great curiosity. I know
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Prince Alberf is a much more favorable locality than further south, as far as our experi-

ence with forestry goes to show ; but I do not think that we can hope with our present
list of apples to have any of them succeed in that climate. We have been sending out
seed of the hardy varieties of Russian apples and gi-apes to settlers asking them to plant

the seed and allow the tree to remain where the seed was planted. Perhaps we may get

fruit in this way, and I have advised them to go on planting seed until wehnd something
sufficiently hardy to stand the climate.

Mr. Short : What do you find the difficulty 1 Is it the Chinook winds ?

Prof. Craig : The trees have not the ability to stand the cold.

Mr. Short : I have planted trees. They would do all right the first season, but in

the next June or July they would die. They would leaf in the spring.

Prof. Craig : They had been root-killed.

Mr. Race : This gentleman (Mr. Blake) says that he has had an orchard of Kings
that he has made fruitful.

Mr. Blake : It is a very high locality, and they have been very average bearers

<ev^ery year. I have planted them mixed with Ba,ldwins. I do not know whether that
has prodnced an effiict, because I have not planted them separately to see.

The Secretary : What are they grafted on 1

Mr. Blake : On the natural fruit stock, mostly top-grafted.

Mr. Race : And they _ bear every year 1

Mr. Blake : Bear every year, and very fine, smooth apples, too.

Prof. Craig : Did they begin to bear young 1

Mr. Blake : Yes ; my oldest tree has been bearing for thirty years, and bears healthy
fine apples now.

Mr. Peart, of Burlington : It seems to be established beyond dispute that there are

some varieties of strawberries that are sterile, and at Orillia last year the Brighton and
Lindley grape and Bartlett pear were stated to be sterile. Have there been any experi-

ments to show that any variety of apples is absolutely sterile 1

Prof. Craig : I have been carrying on some work for two years on that line. It is

a very simple investigation. You simply have to cover the blossom of the apple with a

paper sack to exclude all outside pollen. At the farm at Ottawa we have not yet in
bearing a number of commercial varieties which I would like to report on, such as the
Baldwin, the King, the Spy, and apples of that class. I have got results of a great many
hardier kinds like Yellow Transparent and a number of Russians, bat have not got re-

sults sufficiently definite to warrant me in giving them to the public yet. The experi-

ments will be carried on and the results published as soon as possible.

Mr. Beadle : Mr. Waite sent me a paper some two or three years ago in which he
set forth some investigation he had made, and he had come to the conclusion that the
Northern Spy was self-sterile ; that if you plant a large block of Northern Spvs together
you would get no fruit. I remember at our convention at Hamilton Mr. Rice told us
about an orchard that had been barren of fruit for twenty-eight years, and he was be-

sieged with questions. I remember asking him if he had Northern Spys anywhere else

than in that block. He said yes, he had a few in an orchard near his house mixed with
other trees, and I asked the question if they bore there. He answered that they bore
very well there. Then I made the remark that botanists knew very well that there were
certain varieties of fruit that were self-sterile. I remember some shrubs that grew in my
own grounds that were self-sterile, but when I got other shrubs of the same variety planted
near they bore seed rapidly. Now, I do not know whether this Northern Spy is self-

sterile or not, but possibly this may be a solution of Mr. Rice's trouble. I sent a copy of

Mr. Waite's paper to the Secretary, who published it in the Horticulturist. I was in

hopes that it would fall into Mr. Rice's hands, and perhaps set him to try the experiment
of grafting some of his Northern Spys with some other variety and see if it would have
any effect upon his orchard.
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Mr. Turner : I think the orchard referred to in Ilamilton belonged to Mr. Fisher,

of Burlington, and he is here to-day.

Mr. Fisher : I have nothing more to say about that orchard. It continues to dis-

appoint me every year. I would like to ask Mr. Craig if in the course of his experi-

ments he is prepared to recommend a variety for each group—a variety strong in pollen

that would be suitable for fertilizing each group that he has made according to the time
of blossoming.

Mr. Craig : Mr. Fisher's question opens up another avenue. He says, " A variety

strong in pollen." That means a variety with pollen of more than ordinary vitality. I do
not know that.

Mr. Oaston : Or abundance of it.

Prof. Craig : It is not always the abundance of it ; it is the character of the pollen,

itself, and that can only be found out by testing the germinating power of pollen just as

you test the germinating power of seed. I cannot tell you whether the pollen of one
variety is more vital than that of another.

Mr. Fisher : It is the fertilizing power we are after.

Prof. Craig : Well, that lies in the vitality.

Mr. Boulter : I have 400 Golden Russets in one block and I have never had at

crop of apples on them jet, and they have been thoroughly cultivated. They are all

Golden Russets with the exception of two or three Ben Davis that were bought from an.

American for Golden Russets. (Laughter.) Wherever those Ben Davis' are they are

bearing, and a little radius around of the Golden Rusaets have had apples on. I have
200 more Golden Russets, and the first thousand trees I put cut, that have a row of

Northern Spys and Maiden's Blush put right through them, and there I had some Golden

Russets this fall, and that is all I had. On the other side of the orchard there are 300-

Northern Spys in a solid body. Mr. Caston has oeen recommending top grafting, and

I think I will take chances on that and top graft some of those Golden Russets. It is

possible that the Russets having no other variety among them may be the cause of their

not producing as well as they should. I never thought of that till to-day.

Mr. Hall : I think if you got two or three bees in your orchard they would carry

your fertilizing element, although I don't suppose you would then get any honey for

your table.

Mr. Caston : There are some seasons when the bees don't get a chance to work.

Mr. Hall : Then you don't get any fruit.

Mr. Caston : No. I am never so well pleased as when I see the bees busy. Last

spring we had an extraordinary spectacle, the trees being white with blossom and white

with snow at the same time, and the bees had no chance to work. The next farm ta

mine had an orchard that did well because the bees worked there when they could not

work in mine. I attributed the difference largely to that fact. I was asked if there

was any apple that would iertilize the Spy. I think this one shown here is suitable. It

is known in our district as the Red Pound ; the Fruit Growers' Association named it the

La Rue, and it is known in some sections as the Baxter. It originated down near

Brockville, I think, on the St. Lawrence. I would recommend any one who is trying

the experiment of grafting their Northern Spys to try the Baxter. It is a free grower.

Mr. Sherrington, Walkerton : I am in favor of bees as a fertilizing power in

orchards. In a village in our vicinity an old Scotchman who had a considerable plum
orchard, said to a large bee-keeper one day when the weather was very still and damp
and the bees were not flying, " Are your bees flying to-day f The bee-keeper replied

"No, it is too cold, damp, wet." "Well," said the Scotchman, " my plum trees are

all out in bloom, and I can have no plums this year." Neither had he. Another man had

another orchard of plums that were in full bloom a little time before or after this incident.

The weather was fine and the bees were flying in the orchard thick. The man had

fires all over the orchard smoking the bees away. He said, " You must take these
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bees out or I will not have any plums ;" but the bees did not care for the smoking and
kept on with their work, and that man had a large crop of plums. If there had been
winds to carry the pollen from one bloom to the other the Scotchman would have got

plums, and so would the second man without the bees, probably ; but the bee^ were the
main meacs of bringing the crop of plums to that man's orchard.

Mr. Boulter : Don't you think the smoke drove the curculio out of the plums ?

Mr. Sherrington : The curculio comes after the plum. I have a large orchard
with Spys in a block, and I have noticed times that they did not bear ; still I think
they are not so far away but what they can be cross-fertilized with the other varieties,

and I think it is very wise in planting to intersperse different varieties in the orchard.

You are all aware that there are varieties that will not self fertilize, and I think

it is a very important point in planting to mix the varieties ; but care should be taken
that the soil is suitable for the different varieties. I have found on certain soils the
Baldwin does well and on others it does not do anything. When the soil suits, the

Baldwin is a good variety to plant with the Spys.

Mr. Boulter : What is the best soil for Baldwins ?

Mr. Sherrington : In our localities the best is a light soil—a sandy loam. On
the clays they don't do so well. I would certainly put bees in any orchard that has not
got them. I would never think of trying to grow fruit without bees.

Prof. Craig : We should not go so far the other way as to think that all fruit

tree blossoms are unable to fertilize themselves ; in other words are self sterile. The
majority are, and I was speaking of the exceptions. Most of the European plums
are able to fertilize themselves, the blossoms being self-fertile, so that if they don't bear
fruit it may be on account of some climatic influence—very great heat or sudden
and prolonged heavy rains I think would wash away pollen so as to injure fertilization.

!Mr. Hall : The professor has forgotten that he told us a few moments ago that it

is important to have a foreigner to marry with this lassie bloom—that cross-fertilization

is what was wanted to make a good offspring.

Prof. Craig : But you must remember that there are different sections of this sub-

ject. I was speaking of producing new varieties. I told ]\Ir. Blake that the pollen of

another variety had no influence on the fruit of this year, but if he wanted to pro-

duce a new variety he must cross it

Mr. Hall : The strengthening quality of the apple, for instance ?

Prof. Craig : That is what I say. Ordinarily it has no effect on the fruit of

this year in changing its appearance other than helping development generally,

Mr. Hall : Does not it make it better in quality, larger in size, better in shape ?

Prof. Graig : I don't think it will affect the quality or shape, but may improve
the size.

Mr. Sherrington : In one of our orchards a very close observer found growing

on a Rhode Island Greening a perfect Golden Russet. All the difference was that just

around the stem you would see the Greening, but the rest was a perfect russet. In the

spring he cut the apple, but there was not a perfect seed in it. What was the cause ]

Mr. Blake : I would like to ask, if the fertilizing fruit does not affect the present

year's fruit, why do we plant strawberries of different sexes to fertilize the blossoms, to

have the fruit of the present year ?

Prof. Craig : To get fruit. In one case you don't get fruit, and in the other case

you do get fruit. There are , exceptions which nobody can explain. In all the animal
kingdom we have what we call " sports." I had two specimens of apples sent into me
this year each of which exhibited two varieties. One was a Golden Russet on one side

as pel feet as could be, and the other half was Ben Davis ; and the line of demarcation

was just as clear cut as if it had been painted by hand. I don't think this was the

effect of cross-fertilization; it was probably a " sport."
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The President : What was the flavor ?

Prof. Craig : The flavor was Golden Russet throughout. It grew on a Golden
Russet tree. I had another specimen of the same kind from Nova Scotia These I only

regard as "sports," and I don't know of any way of accounting for them.

Mr. Sherrington : I have frequently met with raspberries where one-half would
be red and the other half yellow. Is not that accounted for by the fertilizing of the

fruit in its blossom 1

Prof. Craig : I don't xhink so^ because you can't get that constant efi"ect every

time. T have crossed hundreds of blossoms of strawberries and apples without that

result.

Mr. Watkins (Michigan) : In my immediate vicinity there is a large tract of coun-

try about twenty miles long and two or three miles wide, called the Burr Oak Plains,

very fertile farm land, and most excellent fruit land for about twenty years. All of a

sudden that land, planted to orchards, began to dwindle, and after twenty-five years

there has not been a bushel of apples taken out of the entire tract. We have such tracts

all over the state. Every device that we could conceive of has been tried to produce

fruit on this ground—frequently farm lands bearing heavy crops— a clay shale with a

great deal of lime and plenty of potash, and supposed to be excellent fruit land. Now,
if the pollenizing is per^ct, what is the reason of all kinds of varieties failing on that

land 1 Right by the side of that land there is a rise of broken land with a heavy clay

loam bearing fruit perfectly to this day. You can almost throw a stone from one to the

other along its whole line. It seems to me that sterilizes the whole matter of pollen-

ization.

Mr. Beadle : Do those orchards blossom well ]

Mr. Watkins : Perfectly, and perfectly thrifty trees, but no fruit.

Mr. Boulter : And plenty of bees 1

Mr. Watkins : Yes, sir.

Mr. Rice (Michigan) : I don't want you to learn any wrong lessons from my
orchard, and if you can learn any good lessons from it, and get any good out of it, you

will do better than I can. I will make you a little statement in regard to it. My
orchard is situated in Wayne county, New York, the banner county for apples in the

world. (Hear, hear.) If the evaporated fruit from that vicinity could be made up into

apple pies they would reach continuously around the world. (Laughter.) My orchard

stands on a hill, which is mostly heavy clay loam. As you stand on that hill in spring

time and look along up the ridge road to the west and off towards the lake and see the

orchards in bloom in every direction, you will see that you are in the midst of a garden of

orchards, and they are all productive. I was always quite a theorist, and about

thirty years ago people said that nurserymen were ruining their stock by continually

cutting their grafts from nursery rows ; and I said I will not ruin my orchards. I sent

to Rochester for the trees. I said I cared nothing for the varieties, I was going to top-

crraft my trees from the very best stock to be obtained fi'om the whole country ; and I

got good, nice stock, and I think that they stated that they were mostly Alexander

apples, but there were some Northern Spies in the stock. After planting I had an

expert go right through and top-graft. In cutting the scions I went to my father's

orchard twenty rods away down on the ridge road—just down hill, as you might say

—

and I cut from Baldwin trees that were planted fifty years ago, trees bought from Max-
well Bros., of Geneva, and which, from the time they were large enough to bear, had

never and have never really failed a crop. I cut, not from water-sprouts, not from

lower limbs, but from the top limbs of the tree, so' as to be sure to get the place where

the wood was best developed and the buds best developed and in the best order. I did

the same with my Greenings, and we went through and grafted. The stock took remark-

ably well, and the trees throve and grew, and I thought of the happy days I was going

to have selling the fruit and living at ease. I waited for those days, and they didn't

come. I went off to Michigan, where I had a piece of wild land, and I have been strug-
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glina; along there, occasionally going down to look at my orchard. I have not been there

for four years. I don't care much about seeing it. One year the .Greening trees bore

$500 worth of fruit. I got half of it. The Baldwins have never borne a crop. The
orchard extends in such a manner that the corners are on the south of the orchard, the

furthest from the crown of the hill, and there are the longest rows in the orchard, the

hill being narrower in the west end and wider in the east end. There are four rows of

Greenings on the south of the line the entire length, and then come in the Baldwins.

A few Golden Russets were planted about half way among the Baldwins. Two or three

Red Astrachans were planted, and one or two earlier apples, and so on through—they

were scattered through the orchard. Now, we have tried to get a crop of fruit, and we
did not do it, and we can't tell why. The orchard blossoms, yet the trees don't produce.

That orchard over the fence that I used to go and steal apples out of when I was a little

boy is still there and bearing in a very nice way.

PEAR GROWING FOR PROFIT.

Mr. E. E. Beman, of Newcastle, read the following paper :

In preparing this paper, I have endeavored to give a few practical details, necessary

to observe in making a successful business of pear growing, gained from experience in a

fairly successful pursuit of pear growing for market for some twenty years, with an
orchard of about two thousand trees. I will be as brief as possible, giving mainly prac-

tical pointers and leaving the theoretical part of the subject to others who may have more
time to spend in that line.

The first thing to be taken into consideration is the soil and situation, for if that is

not right, the whole business will only result in failure. I do not think there is much
use to attempt growing pears any great distance from the ameliorating influence of the

great bodies of waters with which our province is so abundantly supplied. The best soil

I bslieve to be composed of a good, rich clay loam surface soil, with a deep alluvial clay

subsoil. The pear being a deep-rooted tree, requires a soil in which the roots can extend
downwards without obstruction, so as to obtain a plentiful supply of moisture, but the

subsoil must not be spi'ingy, nor too retentive of water, unless it can be easily under-

drained. The worst soil, in my opinion, is a cold, wet, quicksand subsoil.

In preparing the soil for planting, I would work it in about the same manner that I

would if I intended to grow a first-class crop of grain by manuring, plowing, clearing

from weeds and getting it in good condition for spring planting.

In planting an orchard for profit I would select standard trees. Dwarf trees may
possibly succeed with a great deal of petting and pampering, but I have had no success

with them in my own orchard. Select good, thrifty, but not too rapidly grown trees,

not more than two years old. I would much rather have good one-year-old trees than
three years old at the same price. As to what varieties to plant, this is a difiicult ques-

tion to answer. A variety that will succeed well in one locality may not do so a few
miles away, or even on an adjoining farm if the soil is difierent. The surest way is to find

out what varieties succeed in your own locality and on a similar soil. You also want to

take into consideration the market you send your fruit to and what varieties sell at best

prices. I would not advise planting too many varieties unless you are like myself, fond

of experimenting and willing to lose money in doing so. Of course you can top-graft

any that do not prove satisfactory when they come into bearing. As a rule I do not think

the very early varieties are profitable. The principal varieties that I grow in my own
orchard are the following : Bartlett and Clapp's Favorite. Duchesse Precoce ripens a

few days later than Bartlett, resembles it in appearance, not quite so good for dessert, but
very fine for canning, an exceedingly productive and profitable variety. Wilmot, a local

seedling, not quite large enough, but very hardy, healthy, productive, of good quality when
well grown and a good shipper, ripening from ten days to two weeks later than Bartle^^t,

usually sells at fair prices. I also grow the following in smaller proportion : Anjou,
Winter Nelis, Sheldon, Beurre Bose, Boussock, Goodale Howell, Mount Vernon and
about one hundred and fifty other varieties, new and old, for the purpose of testing them.
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There is one thing I want particularly to call your attention to and that is the distance

apart to plant the trees. They are generally planted too close, I made that mistake in

planting my own orchard, and now have to suffer the inconvenience of their being too
close together to conveniently drive between the rows for the purpose of spraying and
drawing out the fruit. Mark out the rows twenty-five feet apart, the rows running north
and south if possible to allow each side to get the benefit of the sun. They can be planted

a little closer in the rows, say about twenty feet. Prepare the trees by cutting off any
broken roots and cutting back the last year's growth from one-half to three-fourths to

balance the loss of the roots. Plant as early in the spring as the ground can be got in

good condition, that is, when the earth is comparatively dry and friable.

Your orchard is now started, but do not think the work is quite finished, it has only
commenced. On your careful attention to it now depends the pleasure and the profit to

be derived from it in the future. Give it careful cultivation You can grow any kind of

hoe crop to make it pay expenses, but do not grow any kind of grain crop, as by so doing

you will seriously injure the trees. Put on sufficient manure to keep up a good healthy

growth of wood. They will require special attention to trimming while young. The
natural form of growth of the pear is the pyramidal, and it is best to train them in that

form by giving careful annual attention in the latter part of winter and eaily spring, cut-

ting back shoots that may have grown too strong, thinning out superfluous ones and occa-

sionally pinching back some of the strongest in summer. You can get a well formed
pyramidal top, with about three branches in each tier and each tier about eighteen inches

to two feet apart, always watching that the lower branches have the advantage by keeping

the top ones cut back or pinching back in summer. After the trees get well into bearing

they will not require much trimming, only occasionally cutting out any interlacing

branches and dead wood. I am now coming to a point in the management of a pear

orchard in which many of you will disagree with me. We will suppose the trees have
attained a good size, some commencing to bear freely. I would now seed down to clover

and endeavor as much as possible to keep it into clover by annually sowing a few pounds
of seed late in the winter, just as the snow is nearly all gone. Then when you have a very

fine crop of grass don't get too greedy and try to take two crops from your land—a heavy
crop of hay and a fine crop of pears. Be satisfied with the pear crop alone. Cut your
clover about the same time it blossoms out and let it remain on the ground to rot and you
will have a splendid mulch; keeping the sod comparatively open and the soil moist. The
decayed clover will give you the nitrogen and humus necessary to keep the soil in

good condition. Then before your pears are ripe cut the clover again and leave it also

on the ground, never removing any of the hay, and you will have a nice clean orchard

to work in with a good soft cushion for any pears that may be blown off. 1 cannot say that

this method will answer equally as well in all soils, but I know from practical experience

that it is a success in my own orchard. I have about two acres that has been seeded to

grass about ten years, and it is the part of the orchard that has the best and largest trees,

has had the least loss from blight and has produced the most ard best fruit. One special

reason I have for advocating growing in grass is the greatly diminished liability to blight,

which is undoubtedly the greatest drawback to success in pear growing. In the part

seeded to grass I have had veiy little loss from blight, while the cultivated part has £uf

fared severely. I have it nearly all seeded down at present.

In regard to manures, I am inclined to think that the pear requires heavier manuring

than the apple. I would use freely of stable manure, but not enough to produce too rank

growth. As the ashes of both wood and fruit contain large quantities of potash and phos-

phates, I would apply plenty of unleached ashes if easily obtained ; or if difficult to get,

would use muriate of potash, to give the potash and bone dust to supply the phosphates.

I will not in this paper say much about picking, packing and maiketing. Pick most of

pears before fully ripe, especially the earlier varieties. A very good way to tell when to

pick is to gently raise the pear, and if it parts freely from the branch it is ready to pick.

Handle carefully all through. Use the cleanest and neatest package you can get, whether

barrels or baskets. Never use old dirty barrels to save a few cents. Pack under cover

to keep all clean, and pack honestly, keeping out all wormy and poor fruit. You can
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feed them to the hogs or sell them at home as culls. Then you -will not be ashamed to

put your name on your packages. Have them as good in the bottom of the barrel or

basket as on top, and in time you will become known as an honest grower and packer,

and you will get much better prices than you would by putting a few poor ones into the
packages and spoiling the whole sample. In marketing, if you send to a commission
merchant try to pick on an honest and reliable man, and send all your fruit to him rather
than sending to several men in the same city. As a rule you will get better prices by so
doing, as your name will become known to his customers and they will take your fruit in

preference to other brands not known to them

Regarding the profits of pear culture, I think it pays as well and perhaps better
than most branches of fruit culture in this province, providing all the conditions of soil

and locality are right ; but if they are not you will find the business very unsatisfactory.

Not that I would discourage anyone from planting, but merely advising the same caution
you would exercise in commencing any other business pursuit. If you know by other
trees growing on your own land or in your immediate vicinity and on similar soil that
they succeed, you will be safe to plant. Otherwise I would advise planting a few at first

until you ascertain the adaptability of your soil to their growth.

The Secretary : I visited Mr. Beman's orchard this summer, and can vouch for the
truth of what he has stated—the thrift of his trees and the excellence of

his orchard—in every particular, and the excellence of the fruit that he grows
under the methods that he has discussed. His orchard is beautifully situated on the
north shore of Lake Ontario at Newcastle. His packages stand high in the Montreal
market as those of an honest packer, and he is getting the benefit of that reputation. I
think it would be interesting for us to know how he packs the fruit, the packages he uses
and so on.

Mr. Beman : I have sent to Montreal market, which I find generally better than the
Toronto market. I find that barrels pay better than baskets, taking into consideration
the price of the barrels and the putting in the fruit. As a rule I put all my best
pears in barrels. Possibly the Montreal market required a little diflferent plan of packing
but I have been informed by the commission men there that they send a great deal of
fruit out to other points, and they want it picked a little on the green side, and they
rather have it in barrels. As for baskets, I packed quite a few, and they are
sold in Montreal. This year I sent quite a few baskets to Toronto, and they did better
than what 1 sent to Montreal. I always pack under cover ; it keeps the fruit and the
barrels and everything else cleaner. I very often in the barrels make two samples.
Very often if I have very fine grown ones I will make two or three or four
barrels of the very best that I have and mark them as " Extra choice selected," or some-
thing in that way. The second quality would of course be of first-class fruit, even in size

but not large. I think by keeping the large ones out and putting them in a separ-
ate barrel you would really get a better price for the mediums than if you put
the extra large ones in. Then f have a third class occasionally with some varieties and
I send them to market and advise the commission men what the quality is and sell them
on their market. I put in them nothing but sound, nice fruit in every respect, though
not so large. If I can sell the culls at home, well and good ; if not, I feed them out.

Hogs will eat them, and it is better to do that than lose money by sending them away.

Mr. Race : Do you pasture sheep or hogs on the orchard?

Mr Bemax : I never pasture sheep or hogs at all. My soil is very deep. The sub-
soil would be a good alluvial clay running down some places possibly eight or ten feet

before you come to any stone at all, and of course th^re is any amount of moisture down
there, and I don't find any difiiculty from grass drying out ; in fact I cut the grass down
and it lies there, and at any time in the summer you may lift the grass up and find the
ground all moist often in the driest seasons. The grass perhaps does abstract ccnsider-

able moisture, but if the land is bare it will abstract it. I would be inclined to deal with
apples in the same way as I have pears.
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Mr. Beadle : You have not been troubled with field mice ?

Mr. Bemax . No ; I keep a good many cats, and they keep the mice down.

Mr. Rice : How do you protect the birds if you keep cats 1

Mr. Beman : They have to stand the chances.

Mr. Boulter: I understand you to say you put the trees^about twenty or twenty-

five feet apart.

Mr. Beman : I put mine sixteen feet apart, but if I were planting again I would

not put them closer than twenty-five feet. In the oldest part of my orchards the

trees have been planted twenty-one or twenty-two years, and the branches are so low

now that I can scarcely drive through in spraying them.

Mr. Boulter : As I am a large buyer of pears I was particularly pleased about

that point in packing, I will hunt you up next summer.

Mr. Fisher (Burlington) : Have you never had trouble from mice 1

Mr. Beman : Not for ten or fifteen years.

Mr. Fisher : How long have you been pursuing this practice 1

Mr. Beman : I have had one part seeded down now about ten years without

having plowed up.

Mr. Fisher : The trees were large trees when you commenced this practice 1

Mr. Beman : Yes.

Mr. Fisher : You would not dare to do this among small trees 1

Mr. Beman : Oh, certainly not, I would keep it cultivated till the trees com-

menced to bear, or till the trees get a good size—for probably eight or nine years.

Mr. Boulter : Don't you tread the first snow that comes in the fall around your

trees ?

Mr. Beman : No.

Mr, Fisher : That would be an awful task.

Mr. Beman : T have two thousand trees. You can tramp a great deal in a day,

but I have never done it. One year I did lose quite a number of trees.

Mr. Fisher : The greatest disappointment that I have had in growing fruit trees

was from field mice. I have endeavored to keep the orchards perfectly clean, but that

doesn't keep the mice out. I find tracks of mice every spring all through my orchards

that have been plowed and cleaned all through the season. They go through the orchards

every winter in spite of the cultivating, and orchards that have been cultivated regularly

are just the same as those that have not been cultivated. You say your experience with

dwarf pears has not been satisfactory ?

Mr. Beman: Not at all, I have not had any dwarfs now for about ten or fifteen

years. I planted about forty trees altogether, a number of varieties, and they gradually

disappeared and I have not one left.

Mr. Fisher : My experience with the Dwarf Duchess has been eminently success-

ful. I have a large number of trees, and they have borne well and paid me well. The
fruit sells well and it is of a pretty good quality.

Mr. Beman : In my locality the Duchess is not a success at all.

Mr. Boulter : I noticed that Mr. Beman eliminated the Flemish Beauty entirely

from his list.

Mr, Beman : I was so well pleased with the Flemish Beauty when I started that I

planted 1,200 trees ; but when they commenced to scab I top-grafted the whole lot

except a few large ones. There is one point perhaps I should mention, and that is, for

instance, the Bartlett, which is not a high growing tree. I have found as a rule it is

rather strong and begins bearing very early. There is one variety I intend to plant ten
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acres of—that is the Tyson, which is one of the hardiest growing trees. It is large and
strong, and grows in pyramidal form. When they get large enough, in say two or three

years' growth, having formed a nice top, then I would top-graft them to any other

varieties that I think suitable. But the Tyson is not a success as a market pear, in

some sections being rather small.

Prof. Craig : Would you top-graft on the main branches 1

Mr. Beman : I would top-graft as far out as I possibly could. I don't top-graft

any branches more than from a quarter of an inch to an inch stock. Of course this

involves a great deal more labor in top-grafting, but I lose less time and have a

better crop.

Prof. Craig : Have you tried the Keifer 1

Mr. Beman : I have tried the Keifer. It grows well for a time and after that

it becomes unhealthy. I planted three or four trees and lost all of them.

Mr. Dempsey : Does the Keifer grow large with you ?

Mr. Beman : No.

Mr. MoRDEN : The Keifer in Southern Ontario and Western Niagara would be a

success on light soils, and will grow a fruit that not a half a dozen men in this room would
stick up their nose at ; but grown further north in Ontario or on soils more clayey, the

quality I think would be rather doubtful, but at Niagara Falls we can get a magnificent

crop of very nice fruit every year, and it only failed this year from that late frost.

Mr. Bemax : I am trying a somewhat similar one, the Garber, a seedling from some
of thn Japanese varieties of pears, and I find it grows and succeeds a little better than
the Keifer, but I think it is scarcely a good pear for canning. It has not been satisfac-

tory to me, only it is a very fine grower, and it might make a very fine stock ; I cannot

tell yet.

Mr. MoRDEN : Keep your Keifers on the trees as long as you can.

Mr. Beman : That is what I do I keep them on|the same as I would any winter

pear.

Mr. Boulter : Have you found the Sheldon a good pear 1

Mr, Beman : It is not a perfectly hardy pear, and with me it has blown off very

badly ; otherwise it was a fine market pear.

Mr. Boulter : The Bartlett is rather delicate.

Mr. Beman : I think it is better to graft it on another variety. I have top-gralted

150 Flemish Beauties into Bartletts, and they are much larger than the trees that we
originally planted as Bartletts ; so I think that if I wanted to grow Bartletts I would
do better by growing them on a hardy healthy stock off larger trees, and produce batter

fruit.

Mr. Boulter : T put out 500 pear trees in 1879. In 1884 and 1885 I lost every

Bartlett, every Sheldon, Osband's Summer, and Bsurre d'Anjou ; and all I had left was
Clapp's Favorite and Flemish Beautys. The rest were winter killed. I am very anxious

to grow Bartletts, as we use an immense quantity of them for canning, and we are now
top-grafting all our Flemish Beautys with Bartletts. I have great hopes of the Sheldon

pear.

Mr. Orr : I have planted pears on virgin soil that has never been cultivated, and
that has been in sod since they were four years old. I cultivated them up to that date

to give them growth, and I have them that have been cultivated regularly, and the blight

has affected them equally ; I see no difference whatever. I have never lost a tree of

Sheldons; they are bearing splendidly, but as Stated, they are apt to drop ofi. Every
tree of my Clapp's Favorite is gone. I think the mouse question can be easily settled.

We want one more association—the No-Fence Association. (Hear, hear). Twelve years

ago in our section we determined to have no fences and we had a great fight with the
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neighbors and with the municipal council, but we prevailed, and we took down our fences.

The fences and the old ditches are the harbor for mice. We put tiles into the old drain-

ing ditches and closed them up. We had no fences between our neighbors, no fences

on the road, and we have no mice.

A Delegatb : Where do you live 1

Mr. Orr : Fruitland, nine miles from Hamilton.

Mr. Fisher : I would like to ask Mr. Beman if in his experience in grafting large

trees he has found the growth of top-grafted pear trees any more subject to blight than
that of a tree that has grown up from the roots.

Mr. Beman : No, I have not ; in fact 1 never noticed any difference.

Mr. Fisher : We had trees where the fruit was no good, and we top-grafted them,
and for several years I raised Bartletts of superior quality on these grafts, but they have
been blighted terribly ; a top-grafted pear tree is more liable to blight.

Mr. Beman : In those two acres I spoke of there are about 150 in that block of

Bartletts top-grafted on the Flemish Beautys, and I don't think I have lost more than

one or two ; in fact in the whole 300 I think I have only lost three or four trees.

Prof. Craig : Some three years ago I attempted to get some information with regard

to the prevalence of blight in orchards cultivated in different ways, and to investigate the

subject generally. I sent out a number of circulars to as many pear growers as I could

find over the provinces of Ontario, Quebec and Nova Scotia, and asked a number of

questions, and in duplicating the results I found about 65 per cent, of replies were in

favor of growing pears in sod with a view to immunity from blight, and these replies

were based on their experiences in that method of cultivation, and it was quite in line

with what Mr. Beman said, though I think with Mr. Orr that you find exceptions,

that it is impossible to account for. But I think in the majority of cases after pear trees

come into bearing they are less liable to be affected with blight if grown in sod. Experi-

ments have shown that the bacteria or germ which causes pear blight grows much more
rapidly in a variety which has a superabundance of juice, and any variety when growing
rapidly has much more juice in its tissues than when growing slowly. Arguing along

that line, it is more reasonable to suppose that a variety growing rapidly would have more
juice in its tissue."? and would be more likely to be blighted than otherwise. So I think

Mr. Beman's method would be the right one in the majority of cases, and would hold true,

Mr. Beman ; I have seeded down two acres, and was so well satisfied that I seeded

the rest of the orchard last spring, but some of it had got a little dirty and I wanted to

have it in a nice condition ; in fact, I have been growing strawberries, which is not a very

nice crop to get in good condition if you allow it to go too long. While on one part I

sowed buckwheat, partly to get it into good condition— I thought buckwheat was good

to sow in an orchard anyway—I summer fallowed the other part. The part I summer-
fallowed blighted very badly. The blight was very bad that year ; blight seems to follow

certain years. The part that was in buckwheat did not average nearly so bad. The next
year I changed around again and the part that I seeded I sowed a few oats on, and the

part that had been in buckwheat before, I summer-fallowed ; and the part I summer-
fallowed then was worse than the other, and the part that had a little grain in I suppose

kept the soil cool and it was much freer from blight than the other. Judging from that,

I would say that the soil should be protected in some way, either by growing grass or

buckwheat, or by mulching.

Mr. Boulter: Have you ever tried putting ashes around the trees 1

Mr. Beman : Yes, and it is a great benefit.

The Secretary : Would Mr. Fisher tell us what packages he uses for the Duchess

pear, and when he puts it on the market 1 We would like to know because the Duchess
has not been very profitable of late.

Mr. FisHKR : I got my best prices from a full barrel of hard green fruit. I make
more grades than Mr. Beman does. I always take out a fancy grade, and I consider
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this fancy grade of mine away beyond No. 1. (Hear, hear). There is no place in the

barrel suitable for it. If it is left with the pile we of course would put it on the

face, and it does not fairly represent the contents of the barrel, so we put it in a

barrel by itself. Then I make about two grades—a No. 1, according to the sizes, and
a No. 2—and always keep out the soft fruit and pat it in a barrel by itself. This

will make five or six grades of almost any kind of pears that l handle. As to the

time : last winter I had a considerable quantity of Bartlett pears kept in Montreal
in cold stor3ge till about the 1st of April, and my commission men were so disap-

pointed at the result that they paid the cold storage themselves. I think there is no

time so good for selling pears as during the season of pears.

Mr. Boulter : When a man wants to buy them.

Mr. Fisher : People are looking for them then, They are not looking for them in

the spring or any other time out of their season. If we had some means of extending

the season so that we could hold our fruit for a week or two till the glut was over, it

would often sell at better prices than if sent forward when we now have to send it ; but

my experience with Montreal market this year was a little different from Mr. Beman's.

I found Montreal market good for pears when mine were ripe. I got telegram after tele-

gram from Montreal asking for pears, and those that I sent down there sold well at -$10

a barrel.

Mr. Smith : Did you get SIO a barrel for Duchess ?

Mr. Fisher : No, sir. Bartletts.

The Secretaey : What was the date ?

Mr. Fisher : 1 don't remember the date ; it would be perhaps the 1 0th of September.

The Secretary : You kept them as long as you could in the orchard ''=

Mr. Fisher : Yes.

Mr. Morden : Do you plant your dwarf trees deeply ?

Mr. Fisher. I plant them very deeply, so that the union is at least a foot below the

surface, and it may be that my trees root above the union and become standard. We
have trees on the farm that have been standing for forty or fifty years. With me the

dwarf tree is not a temporary tree.

The Secretary : I have been differing from both these gentlemen in shipping Bart-

lett pears. I always put the finest fruit in the smallest packages instead of the biggest.

Extras I put in a basket ; and I fancy I do better in that way than if I put them in

barrels. With regard to extending the season of the Bartlett I have usually tried to do
that, because at the height of the season they bring a very low price when the markets
are full of them. So for two years past I have sent a lot of baskets of prime Bartletts,

that were picked firm, to a cold storage warehouse, and paid to have them kept for two
or three weeks until the glut of Bartlett pears was over. That just simply prolonged the

market. By doing that 1 found I could get an advanced price over what I would have
gob had I sold them immediately. I think perhaps that is about the best way we can
handle our Bartlett pears. I think Mr. Beman has the advantage over us all in that

respect, as I understand he can leave his pears in his orchard unpicked, and save his cold

storage altogether, until about the time when we would keep them in cold storage. His
situation on the shore is sach that for some reason or other I believe he is able to leave

them unpicked until the season for selling.

Mr. Fisher ; There is a gentleman living in Burlington who raises a considerable

quantity of pears, who used boxes last year for shipping to Toronto. Each individual

pear he wrapped in tissue paper by itself, and he realized about 812 a barrel for fruit

shipped in that way. The size of the box was about four to the barrel.

The Secretary : Bat the secret of the high price was the time he put them on the

market more than the package, probably.

Mr. Fisher : They were put on the market at the time of ripening ; they had no
cold storage.
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Mr. HuGGAKD : I have some sixty varieties of pears and some four or five hundred
trees, and am interested in pear culture. I live near Mr. Beman, and have been watching
his orchard. Our system is to grow corn the first year the young trees are set out—in

other words, to cultivate the laid thoroughly In twenty years I have oaly lost fro a

blight some eight or ten Flemish Beautys and one Ciapp out of eight I attribute this

very largely to the extensive use of ashes. 1 have been asked twenty times a year how to

get black knot out of cherries and plums. I replied at once, " By using plenty of ashes."

I have never seen a tree where there was an abundance of ashes put round the roots that

had black knot on it, that is if the ashes were put on before the tree was affected by black

knot.

Mr, Orr : Is it the same with blight ?

Mr. HuGGARD : My pear trees that were blighted and died got the same treatment
as the other ones. In an orchard immediately below Oshawa, in a far more favorable

locality than mine and equally as good land, I don't think the owner has three trees left

in good condition out of 600. He didn't use ashes. I have a good word to say for the

Keifer. I think I was the first man in South Ontario that had the Keifer growing. I

brought it with me in a valise from Philadelphia from the Centennial, and have had them
ever since. The trees never show the first sign of blight. They commenced to bear whon
they were three years, and some of them when they were two years planted, and they bear
incessantly—(Hear, hear)—and if anyone will tell me how I can grow just half the num-
ber without spending time to take them off, I will be very grateful. On some of my trees

this year I had thirteen props, on some nine, and so on. The quality of the pear depends
largely on its cultivation and treatment afterwards. Situated as we are, immediately
on the north shore of Lake Ontario, we often get an easterly wind and south-westerly

wind that damages a large number of orchards over our section. It is largely the
farmers' fault that they lose so much. The last twenty or twenty five years I have been
preaching to the people to plant evergreens, but because they get them for nothing
they won't set them out. In the county of Kent we find men that will buy five or six

thousand evergreens to set around their orchards for protection, and they grow
thirty or forty feet high. They have larger crops than we have in Oxford or Ontario
county, because the wind is a very serious thing in our apple and pear orchards. We
trim our young pear trees severely the first two or three years until they commence
fruiting. We cultivate the ground and keep it very rich, so that when they are about
six or eight years old they are in pretty full bearing. We set them out 16x20, and so

far our trees don't seem to interfere, because they bear so much fruit annually that

their limbs are simply like weeping trees. A pear like the Keifer with me overbears,

while we have one or two other varieties that bear too many pears. We have quite

a number of Clapp's Favorite that are large, beautiful, lofty, clean trees. I would
not plant another Clapp's Favorite if you were to give it to me for nothing, because

with me they will not bear. I have twenty or twenty-five Beurre d'Anjou, and
they have not yielded me half a dollar a tree since they were planted quite a number
of years ago. On the other hand one Keifer tree realized $11, and the Bartletts

usually produce from five to eight dollars a tree where the fruit is allowed by the

wind to remain till picking time. We make three grades of our fruit. If I am passing

a tree any time through the summer and see a pear that is cracked or knotted I take it

off the tree at once. If I see a twig or a branch that I think should be removed it comes
off at the same time ; and keeping an eye to business like this you soon get a neatly

formed orchard without having to remove great large branches later on, which it is very

injudicious to do. I find where you feed the trees and take care of them they will take

care of you, without a doubt. I believe a large percentage of the blight to-day is pro-

duced by not thoroughly underdraining your soil. Mr. Beman said he would not set an
orchard out in any soil if it had a swampy or leachy bottom ; that is the worst kind for

an orchard, but more especially for pears. I have a few Duchess trees which load every

year with very fine specimens of fruit. We market our Keifers usually in barrels. I

sent some thirty baskets to Montreal the other day, as they were requested instead of

barrels for local use. Last year I sent them in barrels and realized a good profit. My

40



59 Victoria. Sessional Papers (No. 20), A. 1896

Keifers ha-^e paid me double any other kind of pear except the Birtletts. I think the

chief trouble about pear growing in this country is that growers do not first make the

land rich enough. They don't underdrain it enough, and they seed it down too soon after

the young trees are planted. I don't purpose cutting out any wood till after the tree

commences fruiting. I think I have a very handsome young orchard growing. With
regard to cold storage, I just finished constructing one last week ; I have brought a speci-

men of some summer apples we have kept in i; nince the frost began until now.

Mr. Rice announced that the delegation from the Michigan Horticultural Society had
brought copies of their annual report for 1894 for distribution, and would be glad to have
the names of local societies to whom they might be sent.

PEOFJTS OF FRUIT GROWING.

The Secretary : There are one or two questions that might be taken up. One is

" Should inexperienced men be advised to leave their business and engage in fruit grow-

ing for profit I " You know that very often paople interested in the sale of trees are

inclined to rather exaggerate the profits of fruit growing. Now, I don't think thit is the

wish of this Society. We want to place before the public an honest view of this business.

The other day I had a visit from a gentleman who is head master of a high school at a

salary of $1,500 a year. He said he had been directed to me for advice, and wanted to

know whether I thought it would be advisable for him to throw up his position and go
into fruit growing. His age was about forty and he had two or three thousand dollars

saved up and he was ready for hard work and thought he could do a good deal better and
have a more comfortable home for his old age by going into fruit growing. I told him I

would not advise him to do it and he was very much disappointed, and when he went
away he thanked me for my advice, but nevertheless he said " I am inclined to go into it

yet."

Mr. MoRDEX : In my neighborhood of Niagara Falls I think I have seen more men
fail at fruit culture after they go into it in that way than any other employment I can
think of. I find our grocery keepers and our various tradesmen endure pretty well, but
our fruit growers come and go, and the same is true somewhat of market gardening.

There is a popular fallacy that there is a lot of money in fruit, that any man that cannot
succeed in anything else can succeed in fruit growing. There is nobody knows more
about farming than the man that lives in the centre of a very large city (laughter), and
it is so in regard to iruiz growing. I think our friends in the Grimsby district would
agree in saying that there are a lot of people who rush into it and rush out of it again.

Prof. Oraig : I would like to hear Mr. McNeill's views.

Mr. McN^EiLL : I am in the position of the high school mxster who gave up a very
good situation to go into fruit growing (laughter). I can say here that I do not regret it

—(Hear, hear)—although I have been in the high school at least one month of the twelve
ever since I left it, and like to get back, for no one enjoys teaching better than I do, and
I had a first-rate laboratory just as I wanted it for teaching natural science

;
yet, can-

didly, I am very glad I gave it up. I am much better physically, and I believe mentally.

School teaching is usually regarded as an intellectual occupation. In most cases a man's
intellect can't get to a funeral quicker than by taking up a class. He has to get out from
his associations and strike out on independent lines before he cin maintain his intellectual

life ; that is my experience. The man who will devote himself exclusively to a school is

on a fair way to intellectual decay, 1 would like to qualify that a little if I had time,

but I cannot take time to do it. In addition to that I like to work, and I would rather

to-day go out and work in a vineyard or a corn field than to be cooped up in any school-

room that I know of for a whole day, and taking the whole work all the way through it

is pleasant, and if any man cannot enjoy being out in the sunlight and air there is some-
thing wrong with him. (Hear, hear.) But as a money making institution fruit growing
has not altogether been a success. For one or two years we made money rapidly—there
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happened to be good times—but during the last two years we have had to learn some
severe lessons of economy to make both ends meet, and I would nob recommend it. I

would say it is almost impossible for any high school teacher at the age of forty to make
fruit growing a success. His physical powers are so run down that he cannot make a

success of the work. At forty it is difficult for a man to get his body into position for

the work—it is a dangerous experiment. If he has always been used to violent exer-

cise it may not hurt him, but if he has always been in a school the chances are that

the wrench to his physical system will be more than he can stand and his pocket will be
decidedly worse. 1 have no hesitation in saying that ninety-nine people out of a hundred
that go into fruit growing without a preliminary training on a farm from youth, or some
other training in a preliminary way, will fail. I will put this as a rider. I got into it

partly from the love of it and partly because I dabbled in real estate. 1 found a property
that I thought was going to rise in value, and I thought I would not only get the increase

in value, but make a profit out of it. I made it in that way, but 1 lost it in the actual

practice of fruit growing. Notwithstanding that for a number of years I have been
experimenting upon a large tract of land, yet when I got into the actual practice of fruit

growing I found I had to begin almost at the bottom and learn the details all the way up.

There is just as much in fruit growing as in anything else. A lady of my acquaintance,

noticing the rough condition of my hands, asked me if I did not think I was wasting my
life up there on the farm, at the same time complimenting me on my ability. I said " I

find there is just as much opportunity for the exercise of every bit of ability that is in me
as I did in the Windsor High School—(Hear, hear)—and if there is a bit of brains that is

not thoroughly and systematically exercised on that farm, I would like you to find it

out." (Hear, hear.) 1 don't feel it in any sense derogatory to me or anybody else to go
into the matter of fruit growing. I feel just as much dignity when I am drawing a

load of manure to the back end of the farm as I ever did when I was before a class. At
the same time there is no money in it. A man is not sure every year of making a little

beyond his expenses until he servos as an apprentice. If he has served his apprentice-

ship on a farm and is a man of considerable brains he can make money by it, I have
served my apprenticeship now, and I believe I can make money out of it. There is

money in it, but not for the amateur. It is a trade, it is a profession, just as much as

any other profession, and has to be learned in the same way. As a novice would fail if he
went into the watch-making, so if he goes into the fruit growing business he will fail.

(Hear, hear, and applause).

Mr. A. H. Pettit : I would just like to give the audience a living example in this

matter of fruit gi'owing. Here is a gentleman who has taught a high school for a

number of years, and he is here to-day as a practical fruit grower with all the energy
any man might wish

;
you can see that from his remarks. I visited his place and saw

that everj'thing on his farm looks prosperous and successful, so I think he stands as a

successful example of a fruit grower, coming to the place where my friend Mr. Woolver-
ton advised the other high school teacher not to go. In regard to Mr. Morden's remarks,

you can't point me a man in the Niagara district that has left the profession of fruit

growing and gone back to farming or any other business. If there id any one profession

above another where a man can live an enjoyable life, a profitable one, a successful one,

and one that he can leave and hand down to his children, it is fruit growing. That can
be followed out to advantage by the man who mixes a considerable amount of brains

with his work. (Hear, hear, and applause).

TOP GRAFTING ON TOLMAN SWEET.

Mr. President : Mr. Gaston has a subject which he will introduce now.

Mr. Gaston : I think the question of top grafting on hardy varieties is one of the

most important for fruit growers in this country. The King stands at the head of all

apples to day, as you will find from circulars sent from the Old Gountry ; and yet the

trouble is that it is rot a good bearer. There is more money in that apple if you could
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get it to bear well than any other apple in Canada. Last year and the year before the

Newton Pippin brought a higher price in United States, selling at thirty shillings a

barrel, but the popular taste in the Old Country is more favorable to a colored apple.

This year we find the King sells away ahead of the Newton Pippia, having been sold as

high as twenty-three shillings a barrel lately, while the Newton Pippin has not brought
more than eighteen or twenty. In the fall of '94 1 found an orchard about five or six

miles from my home on the side of a hill where an American had been around a few
years before and put in a seedling, and a graft had been put in on each side of the King,

and it was literally bent down in the shape of a cone loaded with the finest specimens of

King apples I ever saw. It was facing the south and these grafts were growing on the

old seedling. I always advocate grafting these tender varieties on a hirdy stock, for

you will find that it is the stock of a tree which first gives out. Sometimes we have
found them to be killed by the frost, sometimes bursting of the bark, and in 1884-5 we
had them killed in the crotches—I lost sixty in that way. Such varieties as the Tolman
Sweet and the Duchess would stand any year in almost any climate, and when we top-

graft them in the branches we get above the point of most danger. It stands to reason

that that hardy trunk is more able to carry up the nutriment to those tender varieties

than its own trunk would be. [Mr. Caston here exhibited specimens of the King and
Duchess of Oldenberg of about the same age and taken from about the same position in

the orchard] The wood of the Tolman Sweet resembles that of the Duchess very much.
I claim we should have that kind of wood to resist the coldness in the winter. When
Mr. Blake said he succeeded in growing the King by grafting it on a seedling he struck,

a most important point. We cannot grow the King in our county successfully at all by
growing the tree on its own roots. It is too tender. They will grow till they begin to

bear, and then they will do the same as the Greening, the Baldwin and the Northern
Spy ; but you can grow them by top-grafting them on a native seedling or on a Tolman
Sweet. I prefer the Tolman Sweet because you are absolutely sure you have a hardy
stock to graft on. I think the Tolman Sweet is a longer lived tree, and it does not
require so much training, and it forms a very nice top for grafting on. This grafting

requires to be done while the tree is young ; it is not a bit of use grafting on an old tree

while the wood has become dark. Make about three graftings of it, and it takes but a
very few to form a top. After my experience of twenty years along this line I think
this question of grafting the best varieties of fruit is one of the most important in this

Province of Ontaiio. It is perhaps not important to the Niagara peninsula or the

southern counties, but it is to the northern counties. I think it would apply lo pears as

well as apples.

Mr. Blake : My experience in grafting Kings on the bearing trees has been most
succes!:f ul. They bear more heavily grafted on the bearing trees, while the trees that are

grafted on to Kings while they are quite young are not as fruitful as those that have
been grafted in late years on older trees. I have noticed that in grafting them on Golden
Russets the Kings are more prolific bearers than when grafted on any other variety.

The King in this last twenty years will outsell any apple in this market. I

could fe^ch Kings in this market and sell every bag ; there would not be another apple

sold till those Kings were sold.

Mr, Rice (Michigan) : This matter was brought up in our Society, and Mr. Morrill,

of Benton Harbor, made a statement that in his orchard he had a number of varieties of

trees. Among others were the Tolman Sweets and he re-grafted his Tolman Sweets to

some other variety growing alongside of it. As they came into bearing his re-grafted

Tolman Sweets yielded him from year to year about an average of four bushels of fine

apples more than the same variety in the rows adjoining. Now, if that is true it shows
a great and very important diflference in the amount of money you are going to take from
your orchard ; and I have taken pains to ask the people about the country if they have
known of any instance where Tolman Sweets have been grafted to any other apples, and
what the results were, and invariably they were heavy producers of fine fruit.
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Mr. Sherrington : I think there have been some good suggestions thrown out here
for your experimental stations to take up ; for instance this top-grafting on to different

varieties of stocks. With us the King is not a good bearer at all. The trees seem hardy
and thrifty growers, but they do not bear the fruit. In other locations not far away it is

said that they bear very well. Now possibly there is something in the soil to cause this

King to bear.

Mr. Race : I did not know there was any difficulty about the hardiness of the King.

Mr. Gaston ; Oh, yes.

Mr. Blake : There is a distinct variation between that ipple and the one shown on
the table.

Prof. Craig : One is from British Columbia and the other is from Ontario.

The Convention adjourned at 5.45 till 7.30 p.m.

FIRST DAY—EVENING SESSION.

This session was held in the Town Hall, Hon. John Dryden presiding.

Hon. Mr. Dryden said : I am very glad to meet you, gentlemen. I have come
because I want the Fruit Growers' Association to realize that I am just one of themselves,
and consequently I want the outside public to understand and know definitely that I am
in hearty sympathy with the work you are engaged in, and that anything I can do at any
time to further the work of the fruit growers or assist the work the Association is doing,

I will be only too glad to do it. This Association is one of the oldest in connection with
agriculture in this province. I remember the work it was doing in my younger days.

When I was a young man I was a member of the Association, and I have now on the
farm trees growing which came through this Association. 1 believe in those old

days a good deal of the work of the Association was lost somewhat—tbat is to say, no
real record was kept of it, and although good did result, not as much resulted as if a good
record had been taken of what was done. No real record was taken of the results of

sending out new fruits. At the present time the Government is not suffering any infor-

mation of this kind to go to waste, but gathering it up for the benefit of the public.

(Applause.)

Mr. J. S. Cole, Mayor of Woodstock, said : It affords me great pleasure to be here
with you, and in my official capacity to welcome you. In doing so I am sure I voice the

sentiments, not only of Woodstock, but of the surrounding districts, and I think the dele-

gates last year deserve a great deal of praise for drawing the Convention to this town. It

advertises our town to a great extent and brings strangers here. We are proud of our
town, and consider it one of the best in the province. We are all interested in it, both
young and old, male and female, and interested in the development of one of the industries

that I look upon as almost in its infancy. I think the people are just waking up to the
fact that there can be markets opened up for the productions of this country. (Applause.)

While I am glad to see a number of men from our rural districts taking an interest in

this industry, I regret that at this season of the year our town is not looking its very
best. It has got on its winter mantle, and is not so attractive as it would be in June.

I think in no town in this province are there people that take more pride in keeping trim

and neat their premises and boulevards than in Woodstock. Our town is noted for its

maple trees. I offer to you the freedom of the town, and extend to you a very hearty

welcome. (Applause.)
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ADDRESS OF WELCOME.

Mr. T. H. Parker, President of the Local Society, read the following address of

welcome :

Mr. Chairman ajfid Gentlemen of the Fruit Growers' Association :

On behalf of the Woodstock Horticultural Society I beg to thank you for the honor
you have done them in holding your annual meeting here under its auspices. The infor-

mation that we may get from so many trained and experienced fruit growers and horti-

culturists will no doubt be very valuable to our members, as well as to the province
generally. Your Association is doing a good work in developing the fruit growing
capabilities of our country. jS^o government can spend a reasonable amount o money to

better advantage than in assisting such institutions as yours.

Ourjsociety has not been in existence more than nine months, yet we have about
ninety members. We have not done much as yet, but hope that these meetincrs will gtir

us up to greater efforts. The annual meeting of your Association took place here about
twelve years ago. I believe it was a most satisfactory meeting to all concerned. Trust-
ing that this meeting may be equally so, I again thank you for your presence here.

Hon. Mr. Dryden : On behalf of the Fruit Growers' Association, I am asked to

offer a few words in reply to what has been said by these gentlemen. I am sure the
fruit growers appreciate the words of welcome that have been given, and the truthful-

ness of the remark about this being one of tha best towns in the province. The
difficulty with me is, I have just left another town where we had a meeting last night,

which, they say, is best described as the Royal City, and they claim that is the best spot.

It seems wherever you go there is a certain amount of pride which the local people have
in their own town or city, I am very glad that is so. Often, in visiting various towns
in company with the Lieutenant-Governor, I have seen over the archway the words,
"Welcome to the Garden of Ontario." It seems every town and every city is the
best, and every township and every county is the garden, and the only thing a stranger
can conclude is that all the towns are beautiful and taat all the country is a garden
spot. (Hear, hear.) My friend, in giving us welcome, spoke about the information
they will be likely to receive from these meetings. I am very glad he suggested that

thought. That is just exactly one of the things tbat it is expected will be given to the
public by an association of this kind. Since I have had the honor of occupyino the
position which I do in the Government of this province I have been endeavorinof to use
the information which you, gentlemen, bring to these meetings by extending it to the
people generally, that a connection be made between the farmers of the country and my
Department, and I have offered to give them all the information which you receive here
in a report which will be published later on. I conceive in that way that I am fulfilling

one of the legitimate functions of my existence as head of the Department, by conveying
information to the people so that they will be enabled to do better for themselves than
they have ever done before. I believe in the education of everybody, and this is one
kind of education which I refer to. I believe that those who are to undestake fruit

growing ought to know something about it; and I don't know any other means of dissem-
inating information except to use the experience of the oldest fruit growers, and to have
it put in such shape that those who cannot attend these meetings may read it in their

own homes. Then my friend suggested that all classes of the community are interested
in the work of this and other agricultural societies ; that is another good thoucht which
ought to be emphasized here. We have had such experience as compels us to the view
that this country depends perhaps more than we have thought on the success of agricul-

ture. All classes depend upon it. Depression in agriculture touches the agricultural

pocket first, but it is now touching the pockets of the people who live in the villages,

towns and cities, and whether they are willing to admit it or not, they are forced to the
conclusion and conviction that it is nothing but the truth that if our agriculturists do not
prosper neither can they. Therefore all classes of people should give a helping hand to

carry forward this good work. We are glad to know that the fruit growers are to have
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the freedom of this town. I would suggest that the Mayor did not mean that you are

to go away without paying your hotel-bills.— (laughter)—What he means is that you are

to have perfect liberty to walk up and down these beautiful streets without fear of being

molested by anybody—(laughter)—He means that you are to have the use of your eyes

here, and take whatever you can that will benefit you that you are permitted to see in

the city. I trust that you will use the freedom he has just given, and ttftit you will go

away feeling that this is a good town in which to hold conventions, and that you may
have some disposition to come back on another occasion. I am sure that every member
of the Association will be pleased with their visit here, and I trust the meedngs will be

of such a character as that not only the people in Woodstock will receive information

but that the members of the Fruit Growers' Association themselves will receive valuable

information to aid them in their important work. (Applause.)

PRIVATE CONSERVATORIES.

Mr. D. W. Karn read the following paper :

I have had the above suVject assigned to me for a short paper. In opening this

question for discussion to-night I feel myself utterly incompetent to deal with the

subject, having no knowledge or experience apart from the little I have obtained in

connection with my own home life. Therefore I shall only speak of it from the stand-

point of growing and producing flowers, shrubs and foliage plants for private use.

Most modern houses to-day, especially in our towns and cities, are lighted by gas,

and when this is the case it is almost impossible to succeed in the cultivation of

flowers, as the gas is a deadly element to all plant life. The only means to over-

come this difliculty is to erect conservatories or greenhouses adjoining the house, but

so separated as to exclude all the blighting effects of gas. In designing a conservatory,

light, heat, air and water have to be considered. The simplest form of constructing a

conservatory is a lean-to, so built as to face the south if {)Ossible. This can be made
ornamental if so desired by means of architectural embellishments.

Heating is a very important item. The best and most approved method is hot

water. There are numerous styles of hot water boilers, but they are all built upon

the same principle, each inventor striving to expose the greatest possible heating surface

to the action of the fire. It is preferable to heat the conservatory independently of the

house, as during very severe weather it is necessary to force the tire in order to maintain

a proper deoree of heat, which in many instances would give too much'^heat in the house.

Ventilation is accomplished in various ways. In small houses by lifting or sliding

the sashes placed in the roof for that purpose. Shading is required as spring approaches,

when the rays of the sun increase in power and light. This can be accomplished by

washing the glass with lime-wash or with whiting and milk, but if you prefer you can

use a screen of muslin or thin cotton.

A conservatory covering some 550 feet of surface measurement and about 5,000

cubic feet of air space can he sufficiently heated in all kinds of weather with a hot

water boiler costing from ^50 to S75 and will consume from five to six tons of coal a

season, so th&t with an outlay of §250 or 8300 apart from the running expenses any one

may have a conservatory, together with all the enjoyment and pleasure of being sur-

rounded during the dreary months of winter with beautiful flowers and green foliage.

To love and cultivate flowers is one of the few pleasures that improve alike the mindl

and heart and make every true lover of these beautiful creations of infinite love, wiser,!

purer and nobler. It is a pleasure that brings no pain, a sweet without a snare. If wej

would develop and increase the appreciation of the beautiful and our ability to enjoy th©

marvellous beauty which is everywhere around us we must have the educating and refin-j

inw influence of plants and flowers in the home. Our homes must be made attractive sc

that lasting influence for good may be thrown around those entrusted to our care. The
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Creator doubtless could have made a world without a flower, but He in His wisdom did

not do so, and after creating man in His own image He placed him in a beautiful garden
in which was every plant that was pleasant to :he sight or good for food. When man
became a law breaker he was expelled from this garden and had to work for food among
the thorns and thistles. In all parts of the civilized world todcy the refinement, inno-

cence and happiness of the people may be measured by the flowers they cultivate.

The conservatory places within our reach at all times plants and flowers for the

decoration of our parlors and dining rooms. There is nothing to my mind that lends so

much charm and beauty to any home as a tasteful disposition of plants and flowers.

The amount of genuine satisfaction, rest and pleasure that a business man receives and
enjoys in spending a few minutes in the conservatory each and every day more than
repays him for the additional expense incurred in maintaining the same. I am convinced
that many who could afford the expense of a conservatory if they would only try the

experiment would be loud in their praises of the pleasure and satisfaction derived there-

from.

The necessary materials used in building a conservatory can be purchased already

manufactured t3 shape, so that any ordinary carpenter can easily construct and complete
the work. The putting in position of the hot water pipes is only the work of a few
hours by some competent steam or pipe fitter. With the conservatory thus completed
you are in a position to cultivate successfully pUnts and flowers, native and otherwise.

THE ONTARIO AGRICULTURAL COLLEGE AND HORTICULTURE.

Dr. Mills said: Not being a horticulturist, I have but little to say to you this even

ing, therefore I asked the chairman to be so kind as to allow me to speak what little I

have to say before my friend Dr. Saunders, who has had so long and so varied an experi-

ence as a horticulturist, that he might have the remainder of the time at the disposal of

the meeting. I desire first of all to congratulate you most sincerely on the work which
you have done and are doing from year to year in this province in sending out new vari-

eties of plants and fruit trees to be tested by the members of the Association in different

localities : secondly, in preparing lists of apples and grapes adapted to the different

climatic conditions which we find in this province. I think that a very valuable work,

and I hope you may extend it to cover plums, raspberries, pears and some other fruits.

Thirdly, I congratulate you on the dissemination of much valuable information through
the publication of the Canadian HorticuHurist, which has done and is doing such valu-

able work. Fourthly, I congratulate you on the publication of so valuable papers, ad-

dresses and discussions in your annual report—so valuable as to amply justify the Minister

of Agriculture in spending the public money in distributing it to the people and farmers

of the province at large. Fifthly, I congratulate you on the help you are giving to the

Minister of Agriculture in carrying on the work of our provincial fruit and experiment
stations. That help already given has been valuable, and we expect to have it continued.

Sixthly, I congratulate you on the very valuable assistance which you gave the Govern-
ment in making so excellent an exhibit of fruit at the Centennial Exhibition in Phila-

delphia and at the great World's Fair in Chicago. (The chairman: Hear, hear.) I have
often asked myself whether it was really possible that at that great Fair, with such extra-

ordinary competition as there was there in fruit, that this Province of Ontario should

actually receive about thirty-five per cent, more marks or points for its fruit exhibit than

any state in the United States. Think of it. Thirty or thirty-five per cent, ahead of

California, of Florida, and of the great State of New York, of Oregon, and of every other

state in that great country. It seems to me a very great achievement, and that grea

credit is due in the first place to the ability, industry and enterprise of our people at

large ; in the second place, to the assistance given by the Government to make tha

exhibit ; in the third place, to the help of this Association from its directors and member
all over this province ; and fourthly, and largely to our friend Mr. A. H. Pettit, one of
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the esteemed members of your Association. (Applause.) Now, I have often thought of

that achievement. I don't know why it has rested on my mind so much, but it actually

has, because it seems to me so extraordinary indeed ; and as often as I did so I have said

to myself that of the many wise and good things which the Hon John Dryden has done

since he became Minister of Agriculture, he never did a wiser or more magnanimous

thing than when he selected a strong pronounced political opponent, Mr. A. H. Pettit, to

prepare our fruit exhibit and to take charge of it at the World's Fair at Chicago. (Ap-

plause.) I say it is a blessing to a country when men in high places do the best thing

for the country regardless, to some extent at least, of party claims and party demands.

(Hear, hear and applause.) Now I want to say that in my own judgment Mr. Pettit did

his work there about as well as it was possible for any man to do it ; and had a less able,

less shrewd and less energetic man charge of the work of preparing that exhibit and look-

ing after it in Chicago, the results would I know have been very different, because he

had very able and very shrewd men to compete with at that great World's Fair. Now,

I came here merely to bring greetings from the Agricultural College at Guelph, from the

staff of that institution, and tell you we are interested in your work and wish you abun-

dant success in every department of it. We are doing something in horticulture at Guelph,

but in judging us I wish you always to bear in mind two things : First, that our clima-

tic conditions at Guelph are very unfavorable—I believe even more unfavorable than at

Ottawa, as some of you know—and in the second place that we cannot, like our friends

at Ottawa, devote the whole of our time to experimental work. At Guelph our chief

work is to instruct the young men who come to us from year to year, and our horticult-

urist, like other members of the staff, has to give altogether the greater portion of his

time to education rather than to experimental work. We are doing something along the

line of horticulture at Guelph. We have a course of lectures on fruit growing con-

cerning the varieties grown in this province, methods of preparation, planting, culti-

vation and all the rest of it ; second, on vegetable growing ; we have a large vegetable

garden for practical instruction and a full course of lectures on the growing of vegetable
;

third, on floral culture to some extent ; and in the fourth place to a limited extent land-

scape gardening. That is the outline of our course of instruction in the department of

agriculture. In addition to that we have, I think, a pretty thorough course of practical

work in the outside department. In grafting we have practice throughout the winter
;

we have a building and all appliances adapted to that work until students become some-

what proficient in the work of grafting. We have pruning work in season on apples,

raspberries, vines and other plants. We do something at hand-pollenization, and endeav-

or to give a practical course in testing and planting seeds, the preparation of plants by

cuttings, by budding and transplanting, the preparation of soil for greenhouse plants,

and in the preparation and application of spraying mixtures. As to the equipment for

work in horticulture, wt had very little until the present Minister took charge of the

Department of Agriculture. I think now we can claim to be as well equipped in these

lines as most institutions on the continent. We have a nice young orchard— I am sorry

to say it is a young orchard, because a good many mistakes were made years ago in plant-

in» out orchards chere in the wrong place, and they had to be rooted up. We have a fair-

sized vineyard, a small-sized fruit plantation presenting a fair variety ; we have eight

acres in forest-tree plantation ; a good arboretum on the College lawn arranged originally

by our friends Messrs. Saunders, Beadle, Beall, Dempsey and some others. It has since

»rown to be a very fine one, and of great service to us in instruction. Then we have a

large group of flower beds in front of the College throughout the summer and autumn,

and we have a garden of about six acres devoted every year to the growing of vegetables

for practical purposes, and also for purposes of instruction. We have six good green-

houses, I think up to the requirements of the present time—one large house for forcing

vegetables for winter and early spring growing lettuce, radishes, cauliflowers, rhubarb,

cucumbers and tomatoes all through the winter and until such vegetables can be obtain-

ed from the outside in early summer. Then we have a good propagating house with a

very good propagating ov^en in it, and an intermediate house, a tropical house, a conser-

vatory, and perhaps what is more important, we have a house that is adapted more es-
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pecially for laboratory work of students in hybridizing, seed-testing and other things of
that kind, and close by we have a large and commodious class-room so arranged that the
plants can be taken in there all the winter through to illustrate lectures on horticulture
and botany ; and in conjunction with that class-room we have also a room for microscopy,
furnished with microscopes and all other appliances necessary for the study of plant
physiology and plant etiology, including all the injurious fungi that fruit growers are
struggling against at this present time. So that you see in our course of instruction and
our practical work we have a fair outline for doing something that ought to be of value
to the students who come to us, and also to the province at large. We have not had
this equipment long, and have only got nicely to work, but we hope in the near future to
be able to do something that will be of benefit to you and to us and to the country in
which we live. Now I wish to refer to one or two items of our experimental work. I
wish to tell you that the black walnut is growing very nicely with us, to our surprise, not»
withstanding the inclement climate of Guelph. We have a nice clump that was planted
in 1880. The growth is slow, but the trees are growing healthy. The average diameter
is between five and six inches, some of them reach between seven and eight inches in
diameter. This is something we scarcely expected in the neighborhood of Guelph. Last
year our horticulturist, Mr. Hutt, planted 123 varieties of strawberries in a plot near the
College, and if he can protect theoi from the students and citizens and visitors we have
through the summer we hope he may be able to report something ia regard to that work not
many months hence. We have only begun experimental work, and the time is chiefly

%aken up with teaching, but we hope to do something more in that line. (Applause).

The Chairman : Mr. Mills has referred to my magnanimity in appointing my friend
Mr. Pettit, but he does not know I have had to suffer for it. Not long ago I waa
engaged with a member of the Conservative party, and this was one of the attacks he
made upon me, that we had spent too much money in connection with the World's Fair.
He read two or three items, and two names were mentioned. One of these was my friend
Richard Gibson, of Delaware, and the other my friend Mr. A. H. Pettit. When I took
occasion to tell my good man that these two men, whose names he had read out, were
members of his own party, he blushed all over his face and wished he had not said any-
thing about it. (Laughter.) But I said these men belonged to a difierent type of Con-
servative to what he happened to belong to. Mr. Gibson and Mr. Pettit are both loyal
to the best interests of their province, whereas this man wanted to find fault with ua
because we were holding up our province to the gaze of the world and advertising our
products everywhere. (Applause.)

THE PROGRESS OF HORTICULTURAL WORK AT THE DOMINION
EXPERIMENTAL FARMS.

Prof. Saunders, in introducing his paper said : While sitting here, I could not help
recalling the scene of twelve years ago, when I had the pleasure of being present in this same
loom at the annual meeting of this Association. I was thinking what a world of change
has taken place during those twelve years—the great volume of information that has been
given to the public on the subject of fruit growing, and the wonderful advancement that
has taken place over the whole of the Dominion in the cultivxtion of these most valuable
articles of diet ; the twelve volumes of the Horticulturist that have been published since
then, replete with information in every direction ; the twelve annual reports of the
Fruit Growers' Association which have been distributed among thousands of farmers,
carrying to them all the information they need in regard to the cultivation of varieties

]

the enlightened measures which have been adopted by the Province of Ontario ; of thia
preparation of which we have heard so admirably from Dr. Mills for the instruction of
young men at Guelph, which has all been established since we last had the pleasure of
meeting at Woodstock—not the instruction itself but its horticultural department—largely
through the earnest efforts of Dr. Mills, aided by the kind help of the good Minister of
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Agriculture at his back ; and the young men of the present day have all these advant-

ages -which we old fellows of the past have never had the privilege of using. However,
we have done our best. I miss some faces to-night that were here twelve years ago.

Some have gone to their long rest—some noble men who have done good work. I am
thankful, however, that a good many of the old faces remain to grace the present

meeting, and I hope that those who are here of the old stock, as well as many of the new,

will be spared for many years to continue the good work they have been doing. The
study of horticulture embraces both the science and art of the cultivation cf fruit, garden,

plants and ornamental trees, both for educational purposes and for use. The art of

gardening is a very ancient and honorable one, and is very congenial to man's nature ; it

exerts a refining and elevating influence which no other occupation can give.

The study of horticulture embraces both the science and the art of the cultivation

of garden plants, fruits and ornamental trees both for decorative purposes and for use.

The art of gardening is an ancient and an honorable one and very congenial to man's

nature over which it exercises a rehning influence. The careful student of the sacred

word will observe that in the earliest mention we have of a garden, in Genesis 2, that

the be mtiful and ornamental is placed before the useful. In the 9th verse of that chap-

ter we read, " and out of the ground made the Lord God to grow every tree that is pleas-

ant to the sight and good for food." Thus provision was made that the sense of beauty

which the eye detects and which captivates and retines the mind, should be fed at least

equally with the grosser sense of bodily appetite the outcome of our physical needs. In a new
country, however, like ours, where at first the struggle for subsistence is keen and the sub-

jugation of nature to man's needs a primary consideration, the regard for the useful natur-

ally takes precedence. It is needful for man's existence that he be fed, and in the steady

improvement which has taken place in the condition of our people we want our diet now to

include choice viands. Thus fruit growing has become a very important branch of industry,

the magnitude of which is only undeistood by those who have looked into the subject

carefully, and the possibilities of fruit gr )wing in this great Dominion cannot yet be es-

timated. Jn the Act of Parliament Dy which the experimental farms were established,

among other objects of research prescribed, was that of testing the merits, hardiness and
adaptability of new and untried varieties of fruits, vegetable plants and trees, also to con-

duct experiments ia the planting of trees for tiiber or shelter. Thus the whole domain
of horticulture was included. During my remarks on this occasion I hope to be able to

show you that this important division of the work has not been neglected at any of the

experimental farms. In order to present this subject to you clearly it will be necessary

that 1 treat of each farm separately since they are located in widely difierent climates, in

each of which there are difliculties to encounter.

Perhaps it would be well that I should give you at the outset a very brief sketch of

the system of Dominion experimental farms and indicate to you the districts which

these several farms are intended to serve.

The experimental farms of the Dominion of Canada are five in number and contait,

in all more than 3,000 acres of land. They consist of a central farm near the Capital,

Ottawa, and four branch farms. The central farm has been established near the bound-

ary line between Ontario and Quebec, and serves the purposes of both these important

provinces. One of the branch farms has been located at Nappan, Nova Scotia, near the

dividing line between Nova Scotia and New Brunswick, and serves for the three Mari-

time Provinces. Another has been established at Brandon, in Manitoba, for the Pro-

vince of Manitoba, a third at Indian Head, in the Provisional Territory of Assiniboia,

as an aid to agriculture in the North-west Territories, while the fourth has been lo-

cated at Agassiz, in the coast climate of British Columbia, where it serves a like purpose

for that province.

At all these farms many experiments are in progress in all branches of agriculture,

horticulture and arboriculture, and much has already been done towards solving many
problems of great importance to farmers and fruit growers. In selecting the sites for the

Experimental farms due regard has been had to the great variations in climate in differ-
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ent parts of the Domiaion, and they have been so placed as to render efficient help to the
more thickly settled districts and at the same time to cover the most varied conditions
which influence the operations of the farmer and fruit grov?-er in Canada.

Let us first look eastward and glance at Prince Edward Island, one of the most fer-

tile districts in the Dominion. Fruit growing there has thus far been somewhat limited, but
most of the orchards which have been planted and looked after with a reasonable degree
of care have done well and there seems no reason why the cultivation of Jruit could not
be much extended there with great advantage to the people. Increased attention
is now b9ing given to this subject on the Island, and young orchards are being planted at

many diflferent points.

In Nova Scotia fruit growing has made wonderful progress especially of late years,
and notably in the Annapolis valley. Eight or nine years ago this industry in Nova
Scotia was almost confined to this valley, but since then orchards have been planted in
many other districts with much success, and now it is generally held that apples of first

quality as well as many other fruits can be grown to advantage in many other parts of
Nova Scotia. The Annapolis valley has undoubted and special advantages in the way of
suitable soil and shelter, and large crops of beautiful bright colored and high flavored fruits
are annually produced there.

Foremost among the apples grown in this favored locality stands the Gravenstein, a
handsome, yellow apple, of a delightful flavour and crisp and juicy flesh, which now
commands high prices in Great Britain and is much appreciated in Boston and other
cities across the border. The Gravenstein is a European apple which originated at a
place of that name in Germany, and it is highly prized as a table apple throughout
Central Europe. Several years ago a red sport of this apple occurred in the Annapolis
Valley, in the orchard of a Mr. Banks, and this apple is now known as the Banks. The
beautiful red colour with which this sport is adorned on a yellow ground makes the apple
very attractive for dessert purposes. It is singular that a red form of this apple has
originated in Germany, and two other forms in Denmark, which are striped with red.

The Gravenstein, from Gravenstein, of the German catalogues, is described as a
large, splendid, yellow table apple, of very fine flavour, ripening from October to Janu-
ary. The red Gravenstein is spoken of as similar in size and quality, but red, and the
time of ripening is from November to February,

In a European catalogue of Danish apples, the ordinary Gravenstein is said to ripen
from October to January. Gravenstein, of Gundestrup, is said to be a large table apple,
of excellent quality but striped with red ; ripe October to January. There is also a
Gravenstein of Tarnborg, which is described as large, of a very fine yellow color, stripe!
with red on those parts exposed to the sun. This is said to be the finest of all table and
market apples. It is singular that this variety of apple should have shown such tenden-
cies to sport, mainly in the matter of color, at suc^ widely distant points and under
diSerent conditions of climate.

The Baldwin, which is a native of Massachusetts, is also largely grown in the
Annapolis Valley, and the trees bear very heavy crops The Nonpareil is another
favorite there. This is a russet, of English origin, of good flavor and an excellent keeper.
Of late years there have been very extensive additions to the orchards in this valley, and
the output of fruit is rapidly increasing. All varieties of apples can be grown there, also
plums, pears and cherries.

The Bear River district, which is situated a few aiiles below the town of Annapolis,
is the most noted locality in Nova Scotia for cherry growing. Several years ago I paid a
visit there at the time the cherry season was at its height, and was astonished at the
number of cherry trees growing in that neighborhood and at the large crops produced.
The cherry seemed to be one of the commonest trees in the locality. They were to be
found everywhere, in orchards, gardens and fields and even along the roadsides, where
the laboring man going to and fro to his work, or the traveller passing through the
district, could halt and refresh themselves at will. In looking over some of the orchards
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I was surprised at the absence of most of the familiar cultivated forms, and a careful

examination convinced me that the greater part of the cherries grown in that section'of

the country were seedlings of some of the better named sorts. There were among them
cherries of every shade of color, and great diversity of foliage. Most of the foliage par-

took of the Bigarreau type, some resembled that of the Dukes and Morellos, and others

again were more or less intermediate in character. The best of the seedlings were

increased by budding them on the less desirable sorts and in this way, the average

product had been brought up to a good standard of quality. Thousands of boxes of

cherries are sent yearly from this district to St. John, Halifax and other cities.

When the Experimental Farm was started at Nappan, N. S., it was the general

opinion that fruit would not succeed there, but experience has since shown that apples

can be grown successfully not only there, but in many other parts of Nova Scotia, which

were at that time thought to be unfavorable for fruit growing. At the Experimental

Farm at Nappan we now have under test 288 varieties of large fruits and seventy five of

small fruits. We also have in the ornamental plantations 279 varieties of trees and

shrubs. These large plantations are being increased from year to year and are assisting

in awakening much general interest in horticulture in the provinces.

Nova Scotia.

Number of varieties of fruits under test at Nappan, N.S., at the close of 1895 :

Large Fruits. Apples, 147
;
pears, 36

;
plums, 41 ; cherries, 39 ] crab-apples, 12 ;

apricots, 3 ; nuts, 10; total, 288.

Small Fruits. Grapes, 9 ; Strawberries, 20 ; Raspberries (red, white and black),

15; Blackberries, 4; Black currants, 3; red and white currants, 8; gooseberries, 15;

dwarf juneberries, 1 ; total, 75. Grand total, 363
;

Fruit growing is also advancing, although less rapidly, in some parts of New Bruns-

wick. The climate of this province is less favorable to the growth of large fruits,

neverthess apples, in many localities, have done well. The growing of late strawberries

for the Boston market is quite an important industry in some sections of New Brunswick,

for the reason that the cool summer climate enables the growers to place their fruit on the

market in first-class condition after the crop in all competing districts is over.

Central Experimental Farm, Ontario.

Much progress has been made in horticulture at this institution. The fruit depart- '

ment at first was in charge of Mr. W. W. Hilborn and subsequently under that of Mr.

John Craig. In the report giv'en by Mr. Hilborn of the progress of the work to the

close cf 1887 he gives the number of varieties of large fruits then under test as 556, and

of small fruits 325, total 881, as follows :

Largp. Fruits. Apples, 297; pears, 101; plums, 72; cherries, 71; peaches, 11 f

apricots, 4 ; total, 556.

Small Fruits. Grapes, 127; currants, 20; gooseberries, 30; raspberries (not in-

cluding 200 seedlings unnamed), 38 ; blackberries, 20 ; strawberries, 90 ; total, 325.

Grand total, 88 1.

Since Mr. Craig took charge of the fruits the number has been largely increased,

and the varieties of large fruits now under test number 788 and the small fruits 604,

making a total of 1,392 varieties to watch over and take notes of.

The climate of Ottawa is too severe to admit of the cultivation of peaches, apricots

or nectarines, or of the finer varieties of plums or pears or of Bigarreau cherries. Nearly all

the varieties of these fruits readily obtainable have, however, been tried with the hope that

some might be found sufliciently hardy, but they have nearly all failed. Some of the

finest varieties of apples have also proven too tender for this district, which, while it is

colder than wthtern Ontario, is fairly representative of the settled portions of eastern
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and north'^rn Ontario and of the Province of Qaebec. The collection at the Central

Farm is particularly rich in Russian varieties of apples ; also in the improved forms of

the native plum. To both of these classes of fruit Mr. Craig has given special attention.

Grapes have done remarkably well at this farm and the collection now contains 176

varieties, nearly 150 of which ripened their fruit fairly well last season. A large collec-

tion of varieties of English gooseberries has been accumulated which it is now^ expected

can be grown successfully sinca a remedy has been found for the mildew. Including the

American sorts, of which there are not many, this group now contains 128 varieties.

This large collection of fruits is very instructive, and Mr. Craig has done much to dis-

seminate some of the large fruits found to be specially worthy by distributing scions to

applicants for grafting.

The number of varieties of fruits under test at the Central Experimental Farm at

the close of 1895 was as follows :

Large Fruits. Apples (American, 209, Russian, 225), 434 ; crab-apples, 17
;

cherries, 94; plums, 166'; pears, 55; nuts, 9; peaches, 5; quinces, 4; mulberries, 4;
total, 788.

iSmall Fruits. Grapes, 176 ; raspberries (red, yellow and black), 110 ; blackberries,

25; gooseberries, 128; currants, 21; strawberries, 140; juneberries, 4j total, 604.

Grand total, 1,392.

The possibilities of extending the fruit growing .'industry in Canada are almost

unlimited, and with ample cold storage facilities so as to admit of shipping to distant

points in good condition the markets may be much enlarged and production greatly

stimulated.

A large amount of work has also been done at the Central Farm in the testing of

vegetables by Mr. Craig.

In the planting of ornamental trees and shrubs excellent progress has also been
made at this institution. It is only eight years since this branch of the work was begun,

and now in the arboretum and botanic garden (to which sixty-five acres of land have
been -devoted) together with those other portions adjacent to the buildings which are

devoted to ornamental work, a very large collection, numbering more than 1,000 var-

ieties has been brought together for test, and quite a large proportion of them are proving

hardy. The results of these experiments will do much to dsmonstrate the favorable

character of the climate of eastern Canada.

(The speaker here showed photographs of views of the Farm and of the trees and
shrubs).

It has long been a reproach to Canada that while most of the smaller colonies of

Great Britain were doing efficient work in this direction, Canada, one of the brightest

gems in the British Empire, with enormous possibilities, had done nothing. This stigma

has been removed and a collection worthy of the country is being rapidly brought
together, comprising many of the most desirable and beautiful forms from all parts of the

world.

Apart from the scientific value of this collection which is very great, the charming
effects produced by the judicious grouping of the more ornamental species is of great

educational use to the public generally, and the visitors to the farm, who number many
thousands each year, carry home with them pleasant memories of these beautiful pictures

in landscape art, and many thus become inspired with a desire to beautify and improve
their own surroundings, and thus bring these elevating and refining influences to bear on
their own households.

One of the most striking features in connection with this ornamental work, is the

large number of sample hedges which have been planted. Experiments are being tried

with more than sixty varieties of trees to determine their fitness for this purpose. These
hedges are arranged in a regular series, each being fifty feet long and ten feet apart.

Experiments are also being carried on with all the more valuable timbsr trees for the
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purpose of determining their annual growth in this clirnate,and the relative time required

to produce marchantable timber. Twenty acres of land are devoted to these timbei'-tree

tests.

Lovers of flowers will also find at the Central Farm much to interest them. Apart
from the botanic garden which now contains more than 800 species and varieties of hardy
perennials, there are special beds devoted to particular plants which are worthy of men-
tion. First, there is a fine collecticn of that queen of flowers, the rose. Of hybrid

remontants there are more than 200 varieties, and of the more tender perpetual bloomers

about seventy-five diflferent sorts. The hybrid remontants are cut back before winter to

about a foot in height and earth thrown up around the stems to a depth of eight or nine

inches and the whole lightly covered with strawy manure from the barn-yard. Under
this treatment most of the varieties usually winter well and produce a wealth of bloom in

June and July, and more or less flowers from then on to October. There is also a large

collection of pteonies, embracing 131 varieties, another of Irises with more than 200
varieties, including a large mimber of the Japanese sorts, forms of 1. Kemj^feri with

flowers measuring from flve to seven inches across, which seem to stand our climate per-

fectly. There are also large beds of lilies, including sixty-four species and varieties. Other
beds are devoted to pansies, gaillardias, Dianthus, tulips, hyacinths, narcissi and gladioli,,

and others to mixed annuals and perennials.

A new feature in this branch of the work has lately been started in a series of large

beds devoted to the wild flowers found in diflferent parts of the Dominion. One of these

is devoted to Ontario, another to Quebec, and others to the Maritime provinces, Manitoba,

the Northwest Territories and British Columbia, the object being to show in these beds

those species uf native growth which are most conspicuous for their beauty and valuable

for cultivation.

A conservatory in connection with a propagating and seed-testing house contains an

interesting collection of economic plants, orchids and the newer varieties of house plants.

Manitoba,

Passing now by a long stride of about 1,500 miles we bring you to Brandon, Man.,

where the most easterly of the three western experimental farms is located. Here there

are climatic difficulties to contend with which interfere with the successful cultivaticn of

most of the large fruits. For this reason the experimental tests have been mainly con-

fined to the hardiest sorts Since the establishment of this farm 241 varieties of lai-ge

fruits have been tried, including all the hardiest forms obtainable from Siberia and other

parts of Russia, and from other cold climates in northern Europe. These have consisted of

Large fruits, now mostly dead: Apples, 175; pears, 14; plums, 22; cherries, 18

crab-apples, 12; total, 241.

Small fruits, mostly living, except grapes: Grapes, 26; strawberries, 18; rasp-

berries, 29; blackberries, 9; black currants, 22; red and white currants, 13; goose-

berries, 24 ;s dwarf June-berries, 1 ; total 147
;
grand total, 388.

These tests have been several times repeated during the past six years with the

object of testing these fruit trees rnder various conditions of shelter, but up to the

present time very little success has attended the eflforts made. We have succeeded in

fruiting several varieties of the wild plum, which is native in some parts of Manitoba,

and is perfectly hardy, and much attention has of late been given to the securing of such

improved varieties of the wild plum as have been originated in the north-western States,

especially in Minnesota It is believed that in a short time an orchard consisting of

these improved forms of the wild type can be successfully established, and that these

varieties of fruit will be very acceptable and useful to the people.

No success worthy of mention has yet attended the testing at Brandon of any of the

hardy varieties of apples, nor of any of the crab apples grown in the east. There is,

however, one wild crab, a very small one with fruit about the size of a cherry, which was
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obtained from the northern part of Siberia, which has stood the climate perfectly for the

past four or five years, and during the last two seasons has borne some fruit. Experi-

ments are now being conducted with the object of improving this fruit, and in 1893 this

Siberian variety, kuown as the berried pyrus [Pyrus Baccata), was cross-fertilized with

pollen from some of the hardiest varieties of apples, such as Duchess, Tetofsky, Wealthy,
Yellow Transparent, and Anis, also with pollen from the Hyslop and Transcendant crabs.

The seeds obtained from these various crosses were sown, and we now have about 150

one-year old trees as the result of this work. It is hoped that in four or five years

when these young trees come to fruit, that there will be found amongst them some
improved forms such as will be serviceable to the people of Manitoba. This is slow

work but it is being prosecuted with as much haste as nature will admit of.

Sand cherries have also succeeded well. Among these there are promising forms from

difierent sections of the country which vary much in size, colour, and quality, some of

them being very good and serviceable.

A fair measure of success has attended the experiments with some of the small

fruits, of which 147 varieties have been tested. The most successful have been the red,

white and black currants, and gooseberries, and also the hardier sorts of raspberries.

Strawberries have been a partial success, but all attempts to grow our eastern varieties

of grapes have thus far failed. Examples of the wild frost grape found growing in the

Red River valley have of late been secured and planted, and it is hoped that eventually

some improved forms of this fruit may be obtained from that source.

A much larger measure of success has attended the experiments with ornamental

trees and shrubs, and there a''e thus far about 100 species and varieties which have

proven hardy at this farm. Every year some additions are being made to this list,

which will, no doubt, in time assume goodly proportions and give to the people of Man-
itoba suflficient material for the beautifying of their homes, not only in the cities but also

on the prairie farms.

The North-west.

Another step of 183 miles brings us to the next experimental farm at Indian

Head in Eastern Assiniboia, one of the Northwest Territories, While this is one of

the finest grain-producing districts in the whole northwest the conditions of climate

which prevail during the winter and early spring are, I think, less favorable for tree

growth than those of Manitoba. A similar line of experiments to those conducted at

Brandon have been carried on here with large fruits, involving the testing of 203

varieties of large fruits, nearly all of which have failed, and 127 varieties of small fruits,

a part of which have been successful.

Large fruits, tested at Indian Head, mostly dead : Apples, 154; pears, 9; plums,

14 ; cherries, 14 ; crab-apples, 12 ; total, 203.

Small fruits, mostly living, excepting grapes: Grapes, 26 ; strawberries, 16 ; rasp

berries, 26; blackberries, 4; black currants, 16; red and white currants, 14; goose-

berries, 23; miscellaneous sand cherry and dwarf June-berry, 2 ; total, 127; grand

total. 330.

The successes referred to at Brandon with the Pyrus B cccata, the Manitoba wild plum
and the sand cherry have been repeated here. Many varieties of currants, gooseberries

and raspberries are cultivated with a fair measure of success. The proportion of failures

to successes in the experiments with strawberries have been very large, while grapes have

thus far failed entirely. In the growing of ornamental trees and shrubs the success has

been encouraging, and we now have upwards of ninety varieties which have proven

hardy at this farm.

British Columbia.

We now skip over 500 miles of plains and another 500 miles of mountains and find

ourselves in the coast climate of British Columbia, where the most westerly of the experi-

mental farms has been located, about seventy miles east of Vancouver. Here the climate
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is^mild, and much resembles that of some parts of England, and the apple, pear, plua.

and cherry thrive wonderfully well and produce abundant crops. Since fruit culture

promises to become one of the most important industries in this province, a very

large number of varieties have been brought together for test, nearly all of which are

doing well. The test orchards at this farm now contain, I believe, the largest num-
ber of varieties of fruit to be found in any one place in the world.

At present the large fruits number 1,204, and the small fruits 393 varieties,

making a total of nearly 1,600 different sorts, and when the orders for the coming year,

which have been placed in Europe and the United States, are filled, and some addi-

tional varieties sent from the Central Farm, the number will exceed 2,200 in all.

The number of varieties of fruits under test at Agassiz, B.O., at the close of 1895,

were:

Large fruits: Apples, 508; erab-apples, 28; pears, 154; piums, 176; cherries,

86; peaches, 169; apricots, 22; nectarines, 15; figs, 15; quinces, 5; medlars, 3; mul-

berries, 8 ; nuts, 25 ; total, 1,204,

Small fruits : Grapes, 101 ; strawberries, 98 ; raspberries, red and white, 41
;

raspberiies, black, 18 ; blackberries, 29 ; black currants, 37 ; red and white currants,

23: gooseberries, 42; miscellaneous, 4; total, 393 Grand total, 1,597.

For profitable growing in that climate I would place plums first, which bear won-
derfully heavy crops, followed by apples, pears and cherries, all of which do well.

Peaches, apricots and nectarines have not yet given satisfactory results, although the

trees usually come through the winter well and more or less fruit is borne. Figs,

quinces and medlars have been tried for several years without much return ; the trees,

however, are young yet. The larger mulberries have produced excellent crops. Many
varieties of nuts are under test, and most of them are doing very well, some of the

filberts having borne good crops for the last two years. The English and Japanese
walnuts, the Spanish and the improved varieties of American chestnuts, and a num-
ber of varieties of almonds are all making good progress and promise well for the

future.

In addition to the large orchards which have been planted in the valley land on this

farm, four orchards have been set out on the bench lands on the side of the mountain at

the back of the farm. These have been planted at different heights from 150 to 1,050 feet

above the valley. The trees and vines on the mountain side have made excellent growth
and they are earlier in blossoming in the spring and in maturing their fruit in the autumn
than those planted on the level. This is a very important experiment for that province,

for the reason that there is a very large quantity of such bench land which is of no value

for the purposes of general agriculture and when it is fairly proven that fruit can be

profitably grown in such locations a great impetus will be given to this industry.

With a climate so favourable as to permit of the wintering of the Rhododendron,
European Holly, Yew, Laburnum and the Laurels, it is not surprising that a very large

number of ornamental trees and shrubs succeed there, and this we have found to be the

case. Some 500 or 600 species and varieties have been tested already and many others

are under trial

Experiments are also being carried on with forest trees, especially with the more
valuable hardwood timber trees of theeast, with the object of ascertaining whether these use-

ful species will grow to advantage in that climate, British Columbia with all its wealth

of timber has scarcely any hard-woods. None of the most valuable eastern species being

represented in that country. About twenty thousand young trees have been planted on
the mountain bench lands, consisting mainly of black walnut, ash, elm, hickory, oak, wild

cherry and butternut and many of thes: are growing well. If they succeed and grow as

rapidly as other timber trees in that climate, this will be a great incentive to the plant-

ing of these useful species on a larger scale with the view of eventually supplying the

needs of Briiish Columbia in this particular,
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Froaa this 30tn3what harriei sacQoiir/ it will b 3 seen thit aiiih. progress hisalreiiy

baen mide ia horticulfcaral work on the expsrioieatil farais aii uiach more is bdia^

planned. To some whose eyes have not been opsned, or whose sensss have been blunted

by the pressing caves of life or the greil of giin, nitare is almost a seilei book. Taey
see but few of its beauties, enjoy little of its pleasures, and often look on the expenditure

of money on such objects of interest as wasteful. Are not these lovely shrubs and trees

and ll)*ver3 which combine so much grace and beauty and which aford such quiet de.i^'at

to all lovers of nature, expressions of the thoughts of the great Creator 1 He has esta-

blished and sustains the laws which govern their grovvth ani which bring about those

marvellous changes in form and in color vvhich have given us some of the most beiutiful

things we have in cultivation. Who would be so presumptuous as to say thit whtt the

Creator has made and pronounced good is not worthy of man's attention and study?

On the contrary, 1 would sty with the old writer " Wnat Goi has though'; it worth His

while to create is worthy of man's careful attention and enquiry." Tnese objects atford

us pleasing lessons for contemplation at all times. We miy allow our thoughts to dwell

on the seed with its store of nourishment laid up within, with which to feed the young
germ when favorable conditions call it into active life, and which serve to sustain it until

the roots are sufficiently developed to gather food from the soil. We miy study the

young plantlet when it first appears above ground and watch from time to time its

growth and progress to maturity. Can we not learn lessons of wisdom from the wonder-

ful system of circulation it has, by which the elements of nutrition are taken in by the

tiny rootlets and carried from thence to the leaves to be elaborated and fitted to serve its

purpose in the gralual building up of the structure. Farther, from the admirable man-
ner in which the bundles of woody tissue are put together, which give strength to the

tree, which enables it to resist ^he force of wind and storm, and also to form timber of

different degrees of strength and of various textures suitable for man's use. We may
also study with profit the wonderful arrangements whereby the exh':«lations of animals,

which would otherwise soon poison the atmosphere, are taken up and appropriated as

food by plants, and the stores thus made and laid up in the tissues of the plant become
again suitable and nourishing food for the animal, and thus the wonderful circle of

harmony between the animal and the vegetable world is maintained. We mw also

study with profit the wealth of grace and beauty displayed on every hanl, which capti-

vates and refines the mind and leads us from nature up to nature's God.

Let it be the aim of this useful Association to strive to elevate the tastes of its

fellow-citizens, first, by cultivating the very best sores of fruits, with which to supply

their tables, and next by assisting them to introduce into their gardens and about their

houses some of the very beautiful forms of trees and shrubs which have been shown to

be hardy in our climate. Let them grow as nature has intended them to do, and gradu-

ally develope their special forms of beauty without mutilation. Then those who see them
will not long lack that inspiration which will prompt to imitation, and thus the good work
will progress, extending its refining influences far and wide, and diflfusing happiness and
contentment among its possessors. Let us not forget the lesson taught us by the great

Master in that remarkable se'-mon on the Mount when He gazed on the beautiful lilies

growing about Him and said :
" Consider the lilies ; for I say unto you that even Solo-

mon in all his glory was not arrayed like one of these."

The meeting closed at 10.30 by singing the National Anthem.

SECOND DAY—MORXING.

By the courtesy of the local Horticultural Society and the Mayor and the corporation

of Woodstock, the delegates to the convention were driven through the town.

At Woodstock College the delegates took particular pleasure in inspecting the work
of the manual training department, which was in full swing, the students working in

wood and iron, and all the machinery being in motion. The physical science department
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also excited considerable interest. An elaborate luncheon was served, and at its con-

clusion Principal Lates voiced che welcome of the management of the college to the

delegates, making allusion to the similarity of the work of the college and of the Associ-

ation in regard to the soil, best methods of cultivation, nature of the seed sown and of

the fruit expected, the atmosphere, etc.

Mr. G. R. Patullo, County Registrar, responded on behalf of the local association.

He referred to the way in which Canada, at the World's Fair, distanced all competitors

in the fruit department. In cheese making, which bad betn learned from our American

friends, Canada had shown at the World's Fail-, that in this, as in many other institu-

tions the pupil had excelled the teacher. We beat them at their own game, so to speak.

(Applause and laughter.) We have been suprised to learn that Ontario is such a

eplendid fruit-growing district ; the truth of the matter is that rone of us had realized

it until the wonderful success had been achieved. Ontaiio had been represented as a

good place for skating and toboganning, but it was not supposed that it could compete

with the great States of the Union, such as Calilornia and Florida, in fruit growing
;

but it is proven that even in that respect we can surpass the Americans. (Hear, hear.)

He had been delighted with the meeting thus far, and surprised at the extent and variety

of the discussions. They had disposed of mice and vermin of all kinds in connection

with the fruit trees ; they had disposed of the potato bug and the bee ; but there was one

Bubject that they seemed to struggle with in vain, and that was the truthless tree agent.

(Laughter.) He seemed to stagger them all. Here was a great field for missionary

enterprise. (Laughter.) He concluded by thanking the College authorities for their

generous entertainment.

Hon. John Dryden was next introduced as Minister of Agriculture and a Governor of

McMaster University, of which Woodstock College is an academic department for young

men. He spoke favorably of the institution and eloquently advocated a liberal educa-

tion for farmers' sons. In his opinion there was nothing in a true education that should

drive men or women away from industrial pursuits.

Messrs. M. Pettit, W. E. Wellington and Prof. Saunders also spoke along similar

lines. After a chorus by the college boys, the delegates repaired to the Town Hall for

the afternoon session.

SECOND DAY—AFTERNOON SESSION.

Convention resumed at 2.30 p.m., Mr. A, H. Pettit being asked to take the chair.

QUESTION DRAWER.

Question : What four varieties of peaches would you recommend for this locality 1

Mr. J. W. Smith : Considering it a cold locality, pretty high, I would recommend
Early Rivers as the best early peach and Hill's Chili for a later peach. Probably the

next best would be Garfield ; with us it has done better than Early Crawford. I would

name Crosby for the last one ; it comes in about the time of the late Crawford ; it is a

smallish peach and good flavor.

Question : In planting an assortment of two hundred young apple trees what kind

would you recommend and how many of each variety, local and foreign markets con-

sidered ?

Mr. Dempsey : I would put in about twenty Duchess, about twenty Wealthy, about

twenty Gravensteins ; the balance I would equally divide with the Ontario, Ben Davis

and Stark.

The Secretary ^ Is the Stark an abundant bearer ?

Mr. Dempsey: Yes.
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The Secretary : Is it a good shipper 3nd seller 1

Mr. Dempsey : Yes ; it has a better flavor than the Ben Davis, I think, and keeps

fully as well.

The Secretary : What about the Ontario 1

Mr. Dempsey : The Ontario bears so heavy it is very apt to run a little small with-

out thinning the fruit.

The Secretary : Is it subject to scab ?

Mr. Dempsey : I have never seen any scab on them.

Mr. Rice : Is the Ontario a seedling of the Spy ?

Mr. Dempsey : It is one of Charles Arnold's seedlings, of Paris—a cross between
the Wagener and the Spy. It has the bearing qualities of the Wagener ; it is more acid

than the Spy and keeps fully as well.

The Secretary : In this connection I would mention the Cranberry Pippin, which
for southern Ontario is a very good market apple. It is of ordinary quality, but it is a

showy apple and a good bearer, and it has borne heavy crops when many other varieties

did not bear. Even the Baldwin failed to produce, and this apple produced freely ; that

is why I thought a good deal of it.

Mr. Caston : I would like to draw attention to an apple from the eastern end of the

province called the Fallawater. In the county of Simcoe it is a perfectly healthy tree,

an abundant bearer and clear of fungus scab. It is a handsome apple. It was quoted in

Liverpool this fall at 17s. a barrel. It is firm fruit, good shipper and good cooker.

Mr. Race : It has no quality,

Mr. McNeill : 17s. is the quality.

Mr. Race : They will give that until they find out what it is.

Mr. Dempsey : My experience is that I can grow more Baldwins than Fallawaters.

The latter drops prematurely with me.

Mr. Sherrington : The FiUawater is not an annual bearer with us ; only about

once in two years we get a crop. It is really a fine apple, but I do not consider the

quality equal to our other winter apples. In cooking it does not fall down like the Spy,

Baldwins, Greenings ; it will be about the same as the Ben Davis, and its season with us

is about the end of March.

The Secretary : I think it will be best that the balance of the questions be referred

to a committee, as they are of such a nature that they would occupy the whole afternoon

in discussion. They go into great detail with regard to the best varieties of every sort

of fruit and the best methods of planting them. Many of these points were brought out

in yesterday's papers and discussions.

SPRAYING AND THE CULTIVATION OF ORCHARDS.

Mr. J. C. Harris, of Ingersoll, read the following paper :

I am here to day with the desire to listen to your discussions and to gain informa-
tion on questions with which you are much more familiar than myself, rather than with
the expectation of giving you any instruction. The topic before us, " The spraying and
Cultivation of Apple Orchards," is an important one. I do not purpose in this paper to

go into details, but rather to give a few general points apt to be overlooked by the ama-
teurs. First, let us look at a few causes why apple culture is not more generally success-

ful. A tree when young, like an animal should always be kept growing, and how best

can we accomplish this 1 After having our orchards well set out, having due regard to

location, drainage and richness of soil, the surface earth about the tree should be kept
stirred once every two weeks or oftener, especially in very dry weather. I consider this
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superior to either mulching or watering, and have seen young apple trees first year

planted treated in this way make two feet in one season. If one has not the time for

this I consider mulching next best. But for the healthfulness and vigor of the tree 1

consider the former practice much superior, especially the first season, as it keeps the

soil moist during the severest drouth, and also allows the sun's action upon the soil,

while mulching only serves to keep the soil moist. This practice also of shallow cultivation

adds materially to the size and quality of the apple after the tree comes into bearing.

We occasionally see productive orchards standing in sod. This only proves the land is

unusually rich ; as a rule this is not the case. Seeding down an orchard for a few years

in some cases may prove beneficial, but the majority of orchards contradict this experi-

ence. Cultivation should begin in the spring as soon as the ground is fit for work and

discontinued in August to give the tree time to mature its wood before the coming hard

frosts.

Another most important point to be considered, what shall we feed our trees ? The
question of what the orchards require to form wood, leaves and fruit is one for us to study.

We are told the ash of fruits contains from fifty to seventy-five per cent, of potash and

only a small proportion of other ingredients, which certainly proves that potash is the

principal one taken from the soil by our various fruit crops. Unleached wood ashes con-

tain a very large percentage of potash, we are told from twelve to fifteen cents' worth in

a bushel, beside from six to ten cents' worth of other ingredients. Therefore if we can

purchase these at from nine to twelve cents per bushel I do not think we can get a

cheaper fertilizer for our orchards. Stable manure, where available, applied in combina-

tion wi<-h the ashes would certainly prove beneficial, but should be withheld if there

proves to be too much wood growth at the expense of fruit. If we neglect to feed our

trees we must come to the conclusion apple growing does not pay. Another point we
will look into is pruning. The tree should be kept symmetrical and open from its youth,

never allow a year to pass without performing this important operation, which will per-

vent the need of removing any large limbs which is certainly detrimental to the tree's

welfare. Boots made from some soft material such as rubber should be worn while prun-

ing; not to loosen or remove any bark from the limbs by standing upon them.

Be very careful to encourage and protect fruit spurs when pruning and also picking.

These little twigs or spurs along the limbs is just where we find some of our choicest fruit.

Some time ago an old man who has made a business of pruning for many years in our

locality came into my orchard and asked for a job of pruning. So I thought it a chance

perhaps of getting some new idea on the subject. He took the saw and commenced clean-

ing the limbs of all their fruit spurs. I can assure you he did not continue very long. I

know of no better way of encouraging the growth of these fruit spurs than shallow culti-

vation and the use of wood ashes, and I think as a rule a tree filled with these spurs will

before long be filled with fruit. I will here give you my experience in spraying in 1894.

The May frosts ruined the crop of 1895. Having had but the one season's experience

my ffractical knowledge is but limited. However, I can say with me it has proven a de-

cided success for the prevention of apple spot or apple scab, and the destruction of the

codling moth. How often the failure of the crop of apples or pears is laid at the door of the

weather clerk when if a close examination had been made the presence of fungi or insects

sapping away the plant life would have been discovered, and a timely application of the

various methods of prevention and remedy now known would save a large proportion of

our product from their attacks.

First let us consider the various remedies which have proven the most effective and
practical in our warfare agaiost these diseases and insect pests. The Bordeaux mixture,

composed of copper sulphate six pounds, quicklime four pounds, water fifty gallons, is the

one most commonly used, and has proved very effectual in preventing the black spot or

apple scab.

Paris green or London purple, in the proportion of a quarter of a pound to fifty gal-

lons of water, or in the same quantity of the Bordeaux mixture, has been found sufficient

to destroy the codling moth or tent caterpillar. Paris green is entirely insoluble in water,

hence, in its application, some means must be resorted to in order to keep the mixture
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well stirred. I will here give you as near as possible the percentage of marketable fruit

gathered from three difierent orchards, each having had a different number of the above
remedies.

No 1 is a young orchard sprayed five times which turned out an abundant yield of

nearly perfect fruit, not over five per cent, being unmarketable. First application just as

buds began to swell : Six pounds copper sulphate, fifty gallons of water. Second appli-

cation just before blossoms opened : Bordeaux mixture and London purple. Third appli-

cation just before blossoms fell, with the same. Fourth a fortnight later, same. Fiftk

three weeks latter, same.

Orchard No. 2 was treated same as No. 1, with the omission of first application of

copper sulphate. The results from this orchard were considerably behind the first one,

although about the finest crop 1 ever had.

Orchard No. 3 was sprayed twice, once before blossoms opened and once just after

they had fallen, with the same mixture as the others. I consider this one paid hand-
somely for the outlay, although there was probably twenty or twenty-five per cent,

unmarketable. I do not feel justified in saying the difference in orchards, No. 1 and 2,

was wholly due to the first application of copper sulphate ; orchard No. 1 being much
younger and not containing Spys or other kinds most liable to be affected by scab, had
much to do with it. However, in my opinion the application before blossoms opened is

of fully a3 much value and possibly more than the subsequent ones in preventing these

fungous diseases. Again, orchard No. 3 had the two and three applications and was com-
paratively free from scab, but was seriously affected with codling moth. Now what do we
naturally gather from reviewing the results of the ditferent number of applications in

the three diff'erent orchards.

First, that the first application before blossoms opened is of fully more importance
for the prevention of fungous diseases than the later ones ; also that it requires a series

of applications of insecticides to successfully cope with the codling moth. I might say

just here, in orchard No. 2 a few Spy trees were sprayed on one side only. The other

side, which was more favorably exposed to sun and air, had scarcely a marketable speci-

men on it. The side treated was laden with beautiful fruit.

As to the preparing of the Bordeaux mixture : Have one large barrel for the copper
sulphate, another for the lime, put in a coarse sack the number of pounds of copper sul-

phate you wish to dissolve ; suspend it in barrel No. 1, containing half the number of

gallons of water that you have pounds of copper sulphate. If any remains dissolve it in

some hot water. Then every gallon of the mixture contains just two pounds of copper

sulphate, which makes it in a convenient form for use. Fresh lime should be slacked,

strained through a fine sieve and a No. 2 barrel filled with it in such a proportion that

every gallon contains just two pounds of lime. This is easily done by weighing the lime,

before slacking, and using one-half the number of gallons of water there are pounds of

lime in slacking it. Now take three gallons of copper gulphate from barrel No. 1 and
two gallons of lime from barrel No. 2 and put them in the barrel we use for spraying

;

fill up with forty- five gallons of water, mix well and our Bordeaux mixture is ready for

use. Add four ounces of Paris green or London purple for destruction of codling moth.

I might add that for spraying high trees, use a ladder made of two by four scantling,

fourteen feet long, fastened to back end of spraying waggon. A man getting on the top

of this ladder can do the work almost perfectly, and much more easily than by holding

the nozzle on the end of a long pole or rod, as is sometimes recommended.

In conclusion, I will mention some of the most important points to be remembered
in spraying :

1. Have a good outfit with not less than eighteen feet of hose to reach the top of

ladder for treating very high trees.

2. Keep the liquid well stirred or your efforts will be fruitless.

3. Be sure and start in time. Do not wait for the weather. I will here relate a

little circumstance which cccurrtd the past reason: I spiaved £cme red currant bushes

before a very heavy, da&hirg thunderstorm. I could not find a currant worm on the
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buahes the rest of the season. About a rod from these was a few gooseberry bushes
unsprayed ; the worms ate every leaf from them. The Bordeaux remained on bushes for

three months.

4. Be sure your lime is fresh, and put in fully four pounds.

5. Get formula for Bordeaux mixture from a reliable source. Do not depend on the
circular you get with your pump ; some of them are worse than useless.

6. Remember the June spraying, just after blossoms fall, is the most important for

the destruction of the codling moth, and do it thoroughly.

Spraying may not protect against all the etFects of a late frost or a long, continuous
rain, but it helps. Anything that strengthens a tree or plant in one direction

increases its resistant powers in another. There are other ways in which the results are
beneficial besides those mentioned.

The leaves of our trees when afiected by the scab fall prematurely, carrying with
them much potash, a potash acid, a direct loss to the strength of the tree. Now, if the

leaves can be made by spraying to hold fast until the proper time for maturity of growth
their fertilizing constituents will be withdrawn from the leaves into the body of the tree,

and there be stored up for the following year.

EXPERIMENTS IN SPRAYING IN 1895.

Mr. A. H. Pettit said : I have been conducting the spraying experiments through-

out the province during the past season, and was waiting to get the final returns, and

make a report that, will be satisfactory and which will be published in some of our reports.

I can simply now give you a synopsis of the work we have done, and tne results. The

first intimation we had of this work was through the Honorable the Minister of Agricul-

ture. It appeared to him that some good work could be done throughout the province to

assist the fruit growers, by sending out three spraying outfits, so that our fruit growers

might see the work in operation and also the results at the close of the season. The work

was entrusted to me, and our plan of operation was to touch those centres of fruit culture

where a large number of people could have an opportunity of seeing the work during its

progress, and of noting the results. One of our drawbacks was the peculiarity of the season.

As many of you know, we jumped as it were from winter weather to warm summer

weather, hastening the budding and lilossoming of the fruit. In covering so wide a ter-

ritory the work had to be done at the exact moment, in order that we should not be too

late at the other end of the route which each outfit had to take. "We commenced in the

county of Essex and went through to the county of Welland, visiting ten points ; then

we commenced in the county of Lambton and round the Georgian Bay district to the

county of York, Newmarket, as a second division, ten places ; then we commenced at

Whitby, in the county of Ontario, through as far as Cornwall and the county of Dundas

in the east, ten places. Three outfits travelled that territory throughout the season, cov-

ering it in every case in twelve, and in one case I think, thirteen days for each round.

Now this spraying experiment was thoroughly, practically and fully done as laid down in

the bulletins or our Agricultural College and of the Experiment Station at Ottawa. It

was simply carrying out what they stated would destroy the fungi and prevent the cod-

line moth from injuring our fruit to any extent. I purchased the best qualitv of copper

sulphate that could be got in the country. It was all in one cask, and it was all weighed

from that cask for the whole territory. The Paris green was dealt with in the same

manner. It was of the best quality we could get, and was weighed by the druggist in four

ounce packages, just the quantity we intended to use each time ; and that also covered

the whole experiment, so that it was not using a little Paris green here and a little

of another brand there, a little less quantity here and a little more quantity there,

but we carried out the experiment exactly as laid down in these bulletins. In

ooin» through the territory early in the season to make the necessary arrangements I

was exceedingly pleased with the enthusiasm and satisfaction with which I was received
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by the fruit growers of those district . In many instances we had no less than 100
people present to co-operate in carrying out this work. The work was thoroughly done.

We have a large number of pump manufacturers in our country who are manufacturing
spraying pumps. I asked them if they were prepared to supply pumps to the various

points throughout the province. They said they were, and that they had excellent spraying

pumps. [ then told them that I wished them to prove to me that they had spraying

pumps that would do this work thoroughly and well, and in order to convince myself of

that I asked them to bring those pumps to my own place and give a practical d=imonstra-

tion. They brought their pumps. I furnished them with hfty gallons of the Bordeaux
mixture, and told them that the mixture had to be applied evenly and thoroughly to the

tree ; that would test not only the pump but the nozzle, and test the excellence of the pump
as to agitation. "You must keep the liquid thoroughly agitated " I said " during the
whole work ; unless you do so the work can never be done perfectly." They brought

their pumps and the mixture was applied ; and then I wished to draw their attention to

a little dinner or something of that kind in order to allow the sun to dry the spray on
the trees, and afterward I invited them back to the orchard to see the work their pumps
had done. The first four or five trees were thoroughly covered with the lime of the Bor-

deaux mixture, but later on there was no show N'ow, I believe that was the first time

some of our pump manufacturers realized what the real work was which their pumps had
to do. I said that must not be; there must be more agitation. Now since that time

those gentlemen have improved on those pumps till [ believe we have in the province

of Ontario as good spraying pumps as can be found manufactured in the world. (Hear,

hear and applause).

It was simply that they should know what their pumps were actually capable of

doing. There h no use of our deceiving ourselves by putting this liquid into a barrel,

allowing it to settle to the bottom, pumping it out in a round stream like that with a
*' Boss " nozzel, letting it all run off the trees, and then in the fall of the year saying '* I

don't see the results of the work that was done." It must be evenly applied, covering it

like the dew, so that every part and parcel of the tree would be covered with this mix-

ture. It must be done at the proper time and in a thorough manner. I think you will

all appreciate the great advantage it would be for all our fruit growers to carry it out on
that line. We commenced on the 24th of April and we finished on the 20th of July. We
gave six applications at each point. When we got to the other end we immediately

come back to where we began and passed over again—the ten points covering ten

days, the only hindrance being two Sundays and holidays, except at the time of

the third application, when I called my assistants in for two days for fear the blossoms

had not fully matured and were not falling sufficiently from the trees, lest our bee men
might have complained that we were pushing the matter rather hastily At the end of

the season I visited each and every one of those points. What result did I find 1 In
some sections of the country where the frost was very severe just at the time that the

blossom was fully out and immediately following a drouth our results are not so marked
as I would like to see, though we had some results even in those cases. We have got

the best of results throughout the whole territory except in two or three points. Now,
in what line is that best result shown 1 First, it is shown in the healthy appearance of

the foliage—foliage more vigorous, and we all know what that means in a fruit tree ; if

we have vigor in the tree and good healthy foliage we may expect good fruit buds to set,

and we may expect possibly better results from the work of the next year than we would
have this. The next point was in the cleanness and the perfectness of the specimens of

apples. At nearly every point that I inspected you can see an increase in size, cleanness

of specimens, and in many cases much larger crop than where the trees were not sprayed.

You all know that this year the frost and the drouth continuing had its effect in many
ways ; and I believe that the frost assisted in destroying the fungi as well as insect ene-

mies, and for that reason the difference betveen the unsprayed and sprayed was not so

marked as it would have been in almost any season during the last ten years. Through-

out the season I kept and had the experimenters keep a book in which certain questions

were asked, and they had to fill them out each day. These were, the condition of the

orchard, the solution applied, the weather on the day of the application, and the general
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appearance each day they visited and did their •woik, not only of the trees that -were

sprayed but of the trees that were unsprayed. The Eolution -was applied in fair M-eatber,

no rains to wash it ofl, and we fbould have had the full results of tbat exijeriment. 1

want to ofler one suggestion, ard 1 ibink every one will agree with it, although we have

been doing it the other way. It is supposed that cur first spplication should be the cop-

per sulphate solution only— four, five or six pound as the case may be. I notice sorue of

the bulletins claim it is better to use six, and some four, but I used four throughout this

work. Now I would suggest that every solution in the future on the apple—I won't say

other fruits—should be the full Bordeaux mixture, because in many parts of our prov-

ince cur people are being troubled more or less by the bud moth, and it would be an ad

vantage if we could prevent the bud moth by using the Bordeaux mixture in the first

application. The second reason is that the Bordeaux mixture will not hinder the work

of the copper sulphate; it will do its work just as well as if it was applied alone. We
can also destroy any other insects that might be injurious to the tree during the applica-

tion. The only addition would be the slight cost of the lime and Paris green ; it will be

a trifling matter in comparison with the good work it might do.

Mr. McNeill : Do you mean the Bordeaux mixture or do you mean the Paris green

with the sulphate of copper ?

Mr. Pettit : I mean the full Bordeaux mixture—a little of the copper sulphate

with the addition of the Paris green ; that the full application should be given every

time.

Mr. Oaston : That is to bare trees 1

Mr. Pettit : To the trees from start to finish.

Mr. McNeill : To the dormant wood 1

Mr. Pettit : Yes The lime will fasten the Paris green and copper sulphate

to the tree, and that may destroy the bud moth at the start. I would like to

say a word on another subject—the question of cultivation. I have travelled over

this province several times, and have been a fruit grower all my life, and I have

observed marked results that follow good cultivation. I believe in ninety-nine

cases out of a hundred the man who plants his orchard with good judgment in selecting

varieties, and cultivates it well, and has heart in the work, will succeed and make it pay

well. I won't say there is no instance where a loan has never cultivated his orchard

and yet had good crops ; but the man who cultivates his corn or any other crop is the

man who will profit by the business, and he is a credit to his country. Unless we culti-

vate, prune and handle our orchards in that way we never can get perfect specimens of

fiuit. I have brought these two apples up to illustrate what I mean. Unless the tree

is well grown and thoroughly pruned, so that the sunlight of heaven can get in, you cannot

have the quality and the color in your fruit. Here is an apple that has the quality, and

that will bring you money every day, while this other is an apple that will neither be a

a first-class keeper nor have the quality. It cannot have quality without the color.

(Mr, Pettit exhibited two Northern Spy apples, one of a very high color and the other

very dull, as proofs of his argument). Another point we need to find out when we go to

plant an orchard is : Where is the home of that apple 1 I find in the northern sections

ot our country apples of a high keeping quality and producing abundantly. Why is it ?

Simply because it is the home of that apple. If we can locate a variety in its right

place that is the variety we should plant, and the one that will be successful. 1 am fre-

quently asked to recommend varieties for certain localities. I think a man in that

locality should visit the orchards in his neighborhood, study the question himself, the

soil and climatic conditions, and plant that which will be hardy, and he will not go

astray. At these annual meetings we have an opportunity to study and exhibit and

show and explain. You get the views of all the different sections of the province. I

always think there is most excellent reading between the lines, and we want to do that

as well as reading along the lines. One more word about this pump question : I am asked

a thousand times which pump I would recommend after having used five manufacturers'

pumps. Now, gentlemen, I will tell you what you want in a pump : You want a pump
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with plenty of power
;
you want a thoroughly good nozzle, one that will apply this mix-

ture in a tiae spray to your trees, and a rirst-clas3 agitator ; aal when you have got; these

never mind who is the manufacturer; if he furnishes these you have got a good pump,
and as far as capabilities go you are as well able to judge that as I am. I would say

this to the manufacturers : Don't be trying to manufacture a cheap and nasty pump,
because you will do more injury to our cause than otherwise you could do. When a man
goes Lo spray in a busy time and his pump gives out, it discourages him, and it ends in

disaster all around. I say to the manufacturers : Manufacture a first class article, the

best you can make, and I believe our fruit growers as a whole will be better satisfied

with it than if they got one for fifty cents.

The President : The subjects that have been presented to you in the paper and in

discussion, are before you. I shall ask Prof. Craig to open the discussion.

Prof. Craig : It afforded me a great deal of pleasure last year when I was made
aware of the proposed action of the Provincial Government through the Minister of

Agriculture with regard to the carrying on of spraying experiments which had been

started during the previous year, and I was especially gratified to know that such an
admirable selection had been made in the man who was to do it. After the magnificent

success which Ontario achieved at the World's Fair under his oversight there was not

much difliculty in making a choice of the man who has carried this work on to sucessful

completion, and after the report we have from Mr. Pettit today 1 think that choice was
perfectly justifiable. Last summer in a trip through the western part of the province, I

visited with Mr. Pettit some of the stations at which he carried on his work, and I wish

to corroborate in a general way the results he has stated. I found in Essex County
in the orchards treated, the insect depredations were very much lessened and the

quality of the fruit very much improved. We had excellent opportunities for observ-

ing these points, because in nearly every case there were orchards alongside that had
not been treated, and also in the same orchard some of the trees were not spraved.

The work was carried out on a perfectly practical basis, and in a way to give definite

results. In regard lo the formula used I don't think it is necessary for us to use

more copper sulphate than the results of our experiments in the past, show to be

needful. We have very conclusive results to show us that four pounds of copper

sulphate and the same amount of lime are as effectual as using more, which only

increases the expense. I wish to pay a tribute to Mr. Harris' paper, for it showed the

result of careful individual research, and that is what we need not only on the part

of the experimenters, but of individual fruit growers throughout the country, who can

by the result of these practical experiments strengthen the hands of special investi-

gators who are appointed for the purpose. After my experience in spraying for five

years I don't think it necessary to use a stronger formula than that used by Mr. Pettit

in his work during the past season, and that which is recommended by both Guelph
College and the Experimental Farm at Ottawa, viz., four pounds of copper sulphate and
four pounds of lime ; and when we add four ounces of Paris green to a barrel of water,

about forty gallons, we have a formula easily remembered and very efficient.

Mr. Smith : Would you agree with Mr. Pettit in recommending a fuU application t

Prof Cra.ig : The copper sulphate as the first application was recommended with

a view of destroying the apple spot only, and it was recommended because it was more
easily applied and was much cheaper than the Bordeaux mixture. At that time we did

not have in mind the destruction of this very injurious pest, the bud moth, which has

been spreading over the province, and which is annually becoming more destructive ; and
I quite agree with Mr. Pettit that with the view of destroying that insect and other

insects, such as the cigar-shaped case bearer, the Bordeaux mixture with the addition of

Paris green for a first application would be more satisfactory. It is really the same
amount of copper sulphate, because we use four pounds to fifty gallons in one case and
two pounds to twenty-five gallons in the other ; it is only the addition of the lime and
the additional inconvenience of applying it.

Mr. Beadle : Lime makes it adhere a great deal better.
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Prof. Craig : Yes, and everyone who has used lime in destroying fungous pests

where the same attack plants will find it exceedingly useful. It may interest you to

see a photograph which I took of a spraying apparatus which I have used at the Ottawa

Farm, and which is esppcially useful in orchards where the trees are rather close

together. It is simply a barrel set in an ordinary dump cart, and the barrel is stood on

end, and the cart is floored over on a level with the top. That floor holds the barrel in

place, and also gives the man a platform to stand upon who is operating the spraying.

(Photograph exhibited.) In connection with the experiments for the prevention of dis-

ease which eflfect our grape vine, I have a couple of photographs which represent two

vines of the same variety in the Experimental Farm at Ottawa ; one which was sprayed

for the prevention of a disease which we know as the " bird's-eye spot," and the other

which was not sprayed. In one case the foliage is so dense that you cannot see the

fruit ; in the other case the vines are entirely defoliated, and what little fruit still

remains can be plainly seen. These little object lessons I leave in the vineyard for the

benefit of visitors, and they are often more conclusive than any feeble words which I

may be able to ofl'er. 1 am exceedingly pleased to see the active steps which the Pro-

vincial Government have taken in this matter, and the practical manner in which the

man who has charge of it has carried it out.

Mr. Pettit : I want to tell you how that wonderful work at the World's Fair was

accomplished, for the glory does not all rest on ray shoulders by any means. The satis-

factory result was achieved by the patriotic assistance of the fruit growers of the Prov-

ince of Ontario placing in my hands fruits that the judges who were appointed had to

score as they did, and that is the way you got the rewards, and not all through my
efforts in the matter. I thank you for your flattering remarks, but they were getting a

little too thick. (Laughter and applause.)

Mr. W. E. Saunders (London) : Bordeaux mixture has been recommended with the

addition of Paris green, for the destruction of the bud moth. Of course Paris green

destroys the bud moth. Why should not sulphate of copper, the solution of which is

more easily applied, and which perhaps is more active in destroying the fungus spores as

they lie on the tree, be added to the Paris green instead of the Bordeaux mixture 1

Prof. Craig : Mr. Pettit's idea in recommending the Bordeaux mixture was that,

with the addition of lime, you have the Paris green on the trees for a longer time. The

copper sulphate, I suppose, being in a dissolved form when it is put on, is therefore

the more readily washed oflT ; and it would be natural to suppose that the Paris green

would be washed off with it more readily than if it was plastered on, as it would be more

or less when applied with the lime instead of the Bordeaux mixture. The idea is to hold

the poison there for a longer period, and in more eftective form than you can when

applied with the copper sulphate. There is no objection, when the trees are dormant, to

applying the Paris green with the copper sulphate solution.

A Delegate : I would like to ask Prof. Craig a question. I am not well posted at

all in the black knot and those other things in regard to the spores floating in the atmo-

sphere from tree to tree. Do you not think, if we could have the Bordeaux mixture

fastened upon the wood and branches early in the season, it would destroy those spores

that float and lodge upon our trees before they could penetrate the wood and create what

we call the black knot 1

Prof. Craig : Some experiments have been carried on in preventing the black knot

by spraying with Bordeaux mixture. At Ottawa we are surrounded by such remark-

ably favorable environments that black knot has not yet attacked us, though I found the

other day a specimen, and I thought perhaps, with careful treatment, I might be able to

produce some from this. (Laughter.) Prof. Lodeman, of the Cornell University, began

some experiments for the prevention of black knot by spraying with the Bordeaux mix-

ture, and they showed that there was reason to hope that we could successfully deter the

arowth and multiplication of the black knot by spraying. Of course he sprayed the tree

at that period when the spores are being most actively disseminated ; those periods being

usually the months of June and March. He gave his trees several applications, but the
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results were not so conclusive that he could say that it would pay, although he could say
that it did prevent it The question of pay could be successfully demonstrated only by
experimenting on a larger scale.

Mr. McNeill : I have no hesitation in saying, after some years of experience, that

spraying is an undoubted and positive cure to a very large extent—fully as large as has
been testified to here—of these fungous and insect enemies.

Mr. Castox : The law which requires branches affected by black knot to be destroyed
is, in many cases, a dead letter bec-iused not enforced, and unfortunately you will find a
great many hedges that are literally breeding-grounds for black knot, the spores being
carried in the wind. There will be no immunity as long as these hedges exist.

Mr. M. Pettit : Since the Act has been amended and made more workable it has
been rigorously enforced for two years in our township, Black knot was spreadinc to an
alarming extent, and now scarcely a vestige of it is to be seen. I believe it could be
entirely wiped out.

Mr. Peart : We asked the township of Nelson to appoint an inspector, under the
provisions of the Act, over a year ago. They appointed two inspectors, one for the
northern half of the township, and another for the southern half. It has had a remark-*
ably good effect. Wagon loads upon wagon loads of cherry trees affected with black
knot have been cut down and burnt, and I think I may safely say that at least seventy-
five per cent, of the black knot of the township has been wiped out.

Mr. M. Pettit : Simply cutting off the affected branches is not sufficient ; letting

them lie on the ground is just about as bad as letting them stand ; they must be burnt.

Mr. Orr : Before the inspectors were appointed in our township, cherry trees were
loaded with black knot, and every plum orchard, as far as I know, was seriously
affected. I was going through my plum orchard, of fourteen hundred trees, the other
day, and I found but one tree affected, and that is on the trunk, and we are treating it

with coal oil to save the tree. We have succeeded in saving every tree.

Mr. Turner : I can speak for the St. Lawrence district, that a mere glance shows a
difference in the foliage between the sprayed and unsprayed trees at the points visited by
Mr. Pettit. The sprayed trees were interspersed throughout the orchard, just an odd tree
here and there, which gave a very severe test. The results in the fruit were also very
satisfactory indeed. I regret that Mr. Pettit did not speak in regard to the pruning and
care of fruit trees which he had observed in his travels.

Mr. EiCE : I once had a pear tree, one limb of which did not bear for several years,
and one limb was bearing. In watching for the cause I found that a little grape-vine
had got a tendril around that limb and cut into it and caused that limb to produce four
or five pears—at least these were the only pears on the tree, and I judge that was the
cause of it.

Mr. Wm. Gray, a veteran fruit grower in this locality, being called upon by the
President, said : I am very much pleased to see the improvement that has been made in
these gatherings. I remember that at the meeting of this Association in this hall some
twelve years ago we had perhaps about two dozen. I think our Governments have acted
very wisely in establishing these experimental farms ; I think it is one of the most bene-
ficial acts they have ever done. I think there is nothing that improves a country and
people like horticulture and farming interests. J wish that every person in the province
would take the Canadian Horticulturist ; any one issue is worth to the people ten times the
amount they pay for it. I have taken it from its first issue, and would always recom-
mend it. It is required as much in the farm as in the garden.

The President : We have with us the Honorable the Minister of Agriculture, and
as he is obliged to leave on the next train, and as we are anxious to hear something from
him, 1 will now ask him to address you.
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PRESENT DAY REQUIEEMENTS OF OUR FRUIT TRADE.

Hon. Mr. Dryden said : I desire to congratulate the members of the Ontario

Fruit Growers' Association on the energy they are displaying in the prosecution of the

work for which this Association is organized. I shall not be speaking offensively of the

past when I say that in my judgment you are renewing your youth, and now occupy a

more prominent place in the minds of the people than at any time in your past his-

tory. I am very glad that such is the case, for at no time in the history of the

province has there been so much need for activity along this line. The depressed

condition of many departments of agriculture is forcing our people to consider what

particular branch they may turn their attention to with any considerable profit. Just

now there is no branch that is more attractive and presents greater possibilities than

that of fruit growing. It has become clear that certain portions of this province are

peculiarly fitted for the production of the finest fruit. Some localities are specially

adapted for the production of plums ; others, while not being equal in this direc-

tion are found admirably adapted for the production of the finest apples. In some

b sections of the province the very finest quality of peaches can easily be produced, while

in almost every section smaller fruits grow in great luxuriance. Some ide-i of the

immense trade in fruit may be had from a glance at the photographs Prof. Craig has

just shown me—one representing Winona station before the train arrives, and the

other taken after the arrival of the train. Such a volume of business at one station

indicates the enormous value of the whole industry throughout the province.

By those unfamiliar with fruit growing, who have in the past been engaged

largely in other directions, and who desire to commence this industry, the very first

thin" needed is definite and reliable information. Naturally they look to an association

of this kind, in whose ranks are found the oldest and most experienced fruit growers,

io supply this need. May I remind you that it is in order that you may be condi-

tioned to accomplish this that the Legislature givea you your annual grant. It is not

merely that you may help each other, which is in itself commendable, but that through

you the masses of our farmers may be educated along this line. Of late years my
Department has multiplied the information annually given to the public in reference to

various agricultural products, and we have also multiplied the constituency of readers

who await the annual issue of each report. I am glad to tell you on this occasion that

none of these reports are more eagerly sought for than that which comes through the

eflforts of this Association.

To make a success of any calling it is self evident that knowledge of its require-

ments is the first requisite. No one would think of opening out a large mercantile

establishment without some previous knowledge of the business. We do not allow a

physician to practice unless by previous examination he furnishes a guarantee of proper

equipment. No teacher can get a position in any of the schools of the country without

such a preparation as is required by the Department. While this is acknowledged to be

rifht there have been in the past too many who believed that no previous knowledge

was necessary in agricultural pursuits. By bitter experience many have discovered that

the same principle holds here as in other callings ; ignorance means certain failure,

while knowledge leads to success. We provide free schools to fit professional men for

their callintrs, the wisdom of which all classes acknowledge ; and I atfirm that one of

the legitimate functions of the Government is to give to the people in addition the

knowledge they require in order to tit them to do their best in agricultural pursuits.

Your business nsiturally divides itself into two parts— first, the knowledge necessary

for the best production, and, second, that which is requisite to place the results of your

labors on the r:arket in the best possible condition. If we take the larger fruits—and I

presume the same statement will hold good in reference to those that are smaller—the

first thin<7 concerning which the beginner will require information is as to the beat

varieties and those likely to be most successful in his particular locality. I am free to

confess that this has been, and perhaps is now, a very difiicult question to answer. I
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have given some attention to the subject, and yet I have not definitely made up my mind
as to what I should say to a beginner if he came to me seeking advice in this

regard. There are some who would give him a name of a variety or varieties which they

are willing to confess are somewhat inferior, but which they claim are at present in

demand, because of its color or size. I have some doubts as to whether such advice

ought to be accepted. The inferior apple will in the end be rejected by the market,

no matter what its color ; it needs only to be placed alongside of something that is

superior, and the latter will inevitably take its place. Because such a variety at the

present moment attracts attention on account of its exterior appearance is no rerson

why ten years from now that variety will hold its place on the market. 1 take the

same ground in the production of fruit as I do in the production of every other agri-

cultural product, and I should like to say here that my belief is that more than ever the

future will show that the article which has intrinsic merit will in the long run win.

To advise a man to-day to plant a tree that produces fiuely colored fruit, but which is

of itself of little value, is to lead him into a quagmire of disappointment.

When a beginner asks for information on this point there are several things that

he must consider : First, will the variety, however valuable it may be, stand his climate
;

second, is it such a variety as is suitable for his soil ; third, will it commence to bear

during its early life, or must he wait ten or fifteen years before he can reap the fruit of

his labors ; fourth, is the variety a g5od bearing variety ; and fifth, does it bear annually

or only every other year. All these things ought to be taken into consideration in addi-

tion to the question as to whether the fruit contains in itself the points of excellence

sought for in the best markets.

What I have said in reference to apples would, I presume, be equally true with

reference to any other fruit. Now, it was in order to obviate this ditficulty and to afford

the information I have suggested, that my Department recommsnded to the Legislature

the establishment of the fruit experiment stations that are now organized in different

portions of the province. Some of us have found by bitter experience that the recom-

mendation of a fruit grower in the Niagora district as to variety cannot be considered

reliable when put into practice in some of the other districts of the province ; the tree

may be too tender, the soil may be unsuitable, etc. These experiment stations will give

an opportunity to the beginner who desires information to go and examine for himself,

and to ask the necessary questions of one who is authorized and conditioned to speak

accurately in reference to the matter. Although we may not see the results of the

establishment of these stations in the immediate future, those who live in the years

beyond will find that this work will have borne abundant fruit to the advantage of fruit

growers generally.

Having selected his variety, the next thing concerning which the beginner desires

knowledge is as to proper cultivation. One difiiculty I find in taking advantage of the

knowledge that members of an association such as this have to oSer is that they do not

take into account that there are hundreds of people who are entirely without informa-

tion as to how to proceed. So many things are taken for granted and not mentioned,

but which should be if the beginner is to have (he advantage of the experience of those

who are older. It is quite possible for me to give you directions as to the erection of a

silo and yet leave out two or three little items, which will probably not be noticed by
the beginner, but which will lead to the eritire failure of the whole concern. I am afraid

that even the members of this Association do not fully understand the dense ignorance

that prevails in many quarters in reference to the details connected with fruit culture.

Information is needed how to plant, how to prune and how to cultivate generally. It is

said that "eternal vigilance is the price of liberty," and with equal truth it may be
declared that eternal vigilance is the price that must be paid for superior fruit.

One of the special things in cultivation which will demand the attention of all fruit

growers in the future is. that which has occupied a considerable portion of your time in

the discussions that have taken place at this meeting ; I refer to the necessity for spray-

ing in order to produce the very best results. In mentioning this matter, I do not speak
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of it in any guessing sort of way. I have arrived at that position when I am prepared
to say that in some portions of the country those who refuse to attend to this matter
will be unable to secure the best results. Men observe their trees looking unhealthy,
they observe the leaves looking diiferent to what they did in former years, but they never
dream that this is owing to some disease they can correct by mems of a spraying pump.
This information must be given to the people, it means thousands of dollars of revenue
to the country, because without it the fruit will be inferior and irregular and more or

le.ss unsalable ; with it we shall be able to keep the trees healthy, the foliage full and
clean and the fruit without spot or blemish.

We have done something in this direction already by sending through some of the

counties a spraying outfit, showing how the work should be done. We have published
bulletins giving full information as to the proper time for spraying and the ingredients of

the various mixtures, but we have reached only a small percentage of the people inter-

ested. This work must be vigorously prosecuted in the future until all have had an
opportunity to take advantage of our instruction. What, I ask, has placed our cheese

ahead of all others 1 I answer, instruction of the people, and I assert that similar edu-

cation will yet place our fruit in the same enviable place.

[ am looking forward to the day when the fruit, especially of the Province of

Ontario, will be sent to its best market in Great Britain in such a condition as to com-
mand the admiration of the Englishman ; and when we have done that we shall have no
difficulty in maintaining our hold upon the market. Depend upon it that in that market
the best and best only will win the first place. It is largely with the Englishman a

matter of confidence ; once establish the fact that Canadian apples are the best, and that

they are honestly placed upon the market, and they will command the price which their

quality will warrant.

In educational matters we are wont to say to the young man just starting

out :
" Do your best and remember there is plenty of room at the top. while you will

find the lower rounds of the ladder very much overcrowded." The same thing is true in

reference to agricultural products : there is room in the best markets if we can attain

the topmost round of the ladder, I have couiage enough to say to this meeting now,
that with the education we have given, and which we propose to give to the people in

the future, we shall attain this place. (Applause.)

It will soon be manifest to everyone, whether he be educated or otherwise, that

there is no money in producing fruit that can be stamped only as third class. The money
has been made in the past, and will be made in the future, by those who pay such care

and attention to cultivation as will enable them to produce the very best quality. This

is the doctrine I am preaching everywhere, and I propose to continue to do so, for

although other political nostrums are proposed labelled " N. P.,'' " P. I.," " P. P. A,"
etc., each of which is to bring peace, joy and prosperity, wealth will only come by the

improved production of such articles as the world needs. Lord Salisbury spoke truly

when he said that " all England must depend on the energy of her people ;" and if I

should add anything to his statement it would be that Canada must depend on the

energy of her people, intelligently directed by education.

But it is of no use our producing a good thing unless we are able to place it on the

market where its excellence will be acknowledged. The proper marketing of our fruit

demands several things ; first, it must be placed in the best and most attractive package
—in the sort of package demanded by the market where it is sent. I think we
are extremely foolish in this country if we refuse to consider the tastes and require-

ments of the people to whom we are sending our fruit. If they say to us, " Your pack-

ages are too large and not of the right shape," we ought to accept their suggestion and try

to meet their requirements. If they require a square package in preference to a round
one, by all means let us provide a square package. Then we ougnt to remember that the

man who is willing to pay the highest price must know that he is certain of receiving

the quality of fruit that is equivalent to the money he is paying. My judgment is that
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it never did pay, and that in the future more than in the past, it will not pay to send in

these packages anything that is inferior. If culls are to be sold, let them be sold to our
own people as culls, where comparatively no expense in the way of freight needs to be
added to the great value of the article. But when we present our goods for the best

customers let us see to it that it is honestly done, for in this as in other matters. Dr.
Franklin's maxim will be found true that *' Honesty is the best policy." On Monday of

this week I received a letter from an old friend who is at present visiting in England.
His former business having been that of a merchant he naturally takes a deep interest

in the merchandise of his country as presented on the market in England. He SHys :

'• For over a month I have visited Smithfield market iu Manchester, and to put it

mildly, I am ashamed of the way Canadian apples are packed. With few exceptions
one- fourth in each barrel aie small, deformed and worm-eateu. The wholesale dealers

assert, that Canadian apples are liked best, and if purchasers could depend that the coq-
tents of each barrel would be similar in size and all of one kind, Canadians would hold the
front rank in fruit."

Why should a Canadian visiting an English market thus have occasion to blush for

the work of his own country 1 How long; will it be before apple growers and apple
packers learn the lesson that it is a suicidal policy thus to practice dishonesty. If I had
my way, I do not hesitate to say that the man who thus undertakes to deceive our best

customers and spoil our best market ought to be punished as his action deserves.

In addition to proper packing, proper transportation facilities muse be provided,

especially for the more tender fruits, if they are to reach the market at all. To send
them there in a half destroyed state is worse than useless. I am glad to know that some
effort has been made to undertake this work of cold storage shipments, but the effort so

far has been an utter and entire failure. I have with me the report of the first ship-

ment sent over under the cold storage system, and the statement of those to whom it

was sent is that it would have gone much better if it had been sent in the ordinary way
in the hold of the ship. This must be remedied, and I should like to see the fruit

growers stand up and demand that some one be authorized to undertake the work who
will see that it is properly performed." It is not enough for those in authority to sav,

"We have provided you with facilities. We must know that these facilities are of the
very best. We have to compete with nations that are supplied with all the appliances

of the very latest and best description. They are constantly making improvements in

this regard. We cannot afford, it we would obtain what we ought to obtain in these

markets, to send our fruit in any, but the very best condition. No government having
the interests of the people at heart can long afford to disregard the claims of the fruit growers
in this matter. There is every encouragement to afford assistance. We have proved
our ability in this country to produce the very best fruit that can be placed upon any
market. Our climate and our soil are such as in this regard will give us a decided ad-

\^^ntage. Our people have the pluck and ambition necessary to make them excel. We
will give them the knowledge requisite to the greatest skill ; but all this is comparatively
valueless unless those in authority are prepared, not in name but in reality, to assist in

providing means of transport to the only certain market. What is being done for Aus-
tralia must be done for Canada. It is not so much " fast service" that is needed as safe

service. This Association ought to press its just claims. The Government which I re-

present here will always be prepared to render its best assistance to further improve
products, but the matter of commerce must be dealt with elsewhere. I believe promises
have already been given ; it will be your duty to insist on their fulfilment. If these
things are attended to, as I believe they will be, there is no fear that so far as fruit is

concerned, Canada will hold a first place in the industrial race of the nations.

Mr. Boulter : While I differ politically from the Minister of Agriculture, I feel a
great deal of pride as a member of this Association in having the privilege of listening to

him, and I certainly have a great amount of pleasure in moving a vote of thanks to him
for his very able address.

Secretary Woolverton seconded the motion, which was carried amid applause.
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Hon. Mr. Dryden said all the thanks he required would be that the people would
take heed to the thoughts he had suggested. With the Association at his back he pro-

posed to continue on this line.

Mr. Boulter, expressed his dissent from the report in one of the newspapers as to

his remarks in the course of his paper read yesterday on British Columbia fruit, and
asserted that he had never said British Columbia could not produce fruit ; he had ex-

tolled certain kinds of fruit grown there, and said there were certain localities in British

Columbia where they could grow good fruit ; but there was not a man that tasted the
British Columbia Northern Spy last night, that said it came up to the Ontario Spy.

Prof. Saunders : During my ten years visits to British Columbia I have had op-

portunity of going over all their fruit sections and seeing their orchards and examining
their fruits. I would not like to go as far as Mr. Boulter goes in regard to their quality ;

neither would I like to say British Columbia apples, all the way through, are equal to

Ontario apples. lam sure that they are not in many sections, but I want to call your
attention to the fact that there are two or three distinct climates in British Coluaibia. East
of the Coast Mountain range we have a climate like that of England, with a heavy rainfall

;

that is about seventy miles from the ocean. This side of it you come to a climate practically

rainless, where everything must be grown by irrigation. In that section the apples will

probably be not quite so highly flavored as they would if grown in the ordinary way. The
apples shown last night were from the dry section j they came from the orchard of Mr. Earl
at Ashcroft, where they have no water to speak of. I was quite willing to admit
that the flavor was not equal to the King as we have it here, for it is a little past its

prime : but 1 have eaten good Kings at Agassiz, and the Government don't pamper their

fruit trees any more than they pamper their officers—(laughter)—they give them good
honest treatment, and that is all they can expect. Our orchard has not hid any special

fertilizing. The only good ground the people have for locating in Agassiz is that we
have such a pure soil. At the same time we are producing some of the finest fruit that

has ever been produced in British Columbia on that same soil, and we have now several

hundred varieties of apples coming into fruit. List year our Superintendent in an ordin-

ary cellar kept some late- keeping varieties till spring ; but we have not yet been able to

pronounce definitely whether British Columbia is equal to Ontario in this particular,

but from what 1 know and have seen of it I believe it can produce good winter fruit such

as Spys and other late-keeping varieties that will command good prices in the world,

Mr. Boulter : On the coast

Mr. Saunders : On the coast, I mean ; I have not seen enough of the interior. I

would like to bring before the notice of the Association some remarkable variations

which have occurred at Ottawa in the common Virginia Creeper. This as it grows
naturally has to be tied and pegged against the walls of houses. It is a very desirable

vine for covering trellises and verandahs. A " sport " has occurred at Ottawa which, I

think, is the same as Nicholson, in his " Garden," calls the Hirsute form, or hairy form,

The tendrils have formed sucker-like discs at the end, and hence in growing it sticks to

walls or woodwork or anything of that kind just as firmly and freely and fully as the

A. Veitchii does. Where the Veitchii can be grown this has no advantages, but where it

cannot be grown on account of its tenderness (and that applies to the greater part of

Canada) this variety, I believe, will grow—indeed, it will succeed—anywhere over

Ontario, Quebec, or any part of the North-West Territories, because it is a native there;

and I was going to suggest to the Association that, if they thought fit, it might be well

to send out some rooted plants of this to members of the Association, and we would be

very glad to propagate enough to distribute, so that it will be better known.
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PACKING AND GRADING APPLES.

Mr. L. WooLVERTON, Secretary of the Association, read the following paper :

At the last meeting of our Association, at Orillia, the subject of packing and grading
apples for the English market was discussed, but no very decided conclusions were reached.

That some reform in fruit packing is needed is a settled question, as is proven by nearly

every barrel of tipples or basket of peaches purchased in our markets. The other day I

ordered a basket of nice yellow peaches from the Hamilton fruit Market, as mine had
all been harvested and I wished a few for home use. When the top layer was removed
the rest of the contents were white fleshed peaches and rotten at that. Who, that buys
a barrel of apples in our city markets, expfcts to find the middle as good as the two top

layers. I heard a packer once explaining that he was ac3ustomed to put the poorer

apples at the bottom, in order that they might bear the pressure of heading and thus

save his finer specimens. " No, no," said the dealer who was shipping the apples, " do
not put your poor apples at the bottom, put them in the middle, because the buyers open
both ends of the barrel." Many times I have watched packers working under the direc-

tions of some of our large apple buyers packing apples in our orchards, and it is an open
secret that the centre of the barrel is filled up with almost whatever comes. They say

they have no time to carefully assort and grade the fruit. Well, if this is the case, then

the apples that are thus packed should never be marked with XXX or " Extri Selected

Canadian Apples." This kind of thins is bad enough in our own home markets, leading

to want of confidence on the part of the public in purchasing fruit ; but the damage to

our country is a serious one, when it is practised in a wholesale way in connection with

our export trade—a trade which is assuming immense importance. If, of the ten

thousands of barrels that are being landed in Liverpool, London and Glasgow markets
and are being constantly distributed throughout the United Kingdom, a large portion of

them are packed in the way I have described, how can any honest, dealer who only ships

a feiv hundred barrels in one season, ever hope to establish any reputation for his own
fruit in face of so much badly packed Canadian fruit.

Even in spite of this terrible injustice which is being done to Canadian apple growers

by anple dealers, Canadian Baldwins are kept away up in the English markets. For
instance, under date of October 2G, Messrs. Woodall A: Co., of Liverpool, quote Canadian
Baldwins at 16s. to I83. 6d. ; Boston Baldwins at 14s. to I63. 3d. ; Canadian Green-

ings, 1.5s. to 17s. ; New York Greenings, lis. to 13s. : Canadian Kings at 203. to 25s.;

New York Kings at 17s. ro 21s ; and this in spite of the fact that our apples go to

Liverpool without being packed iu any uniform grade, or marks which have any definite

meaning. If, under such adverse conditions, our fruit has met with such a

favorable reputation in the British markets, what might we expect if our apples were
put up in uniform grades and were properly marked ? I hav^e received orders from

Edinburgh for extra selected apples of assorted varieties at four dollars per barrel, f. o. b.

at Grimsby, when at the same time the common price paid by apple dealers in the

vicinity was only one dollar per barrel for the fruit. Surely there is room for a fine

trade in Canadian apples if once we are able to assure the distant buyer of the quality

indicated by a certain grade or brand marked upon the outside of the barrel.

I do not know that it makes very much difference what package is decided upon
for the export trade. Whether anything better could be thought of than our cus-

tomary apple barrel is a question. During the past season I have been making some
expeiiments with an apple case which when lull weighs between fifty and sixty

pounds, according to the variety contained therein. This package I have lined with

shelving paper, and all the fruit was wrapped with tissue paper, and nothing was allowed

to go into these packages but a fancy grade of frtiit. Some of us have conbined in

sending about one hundred cases to Sydney, N. S. W., to the care of Mr. J. S. Larke,

the Dominion Commissioner there, who had written me that the market there is bare

of apples during the months of October, November and December of each year.

When the report of the result of this shipment comes to hand I will be glad to place

before you all the information. I have myself sent 100 cases to our Provincial agent
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in England, Mr. P. Byrne, of Liverpool, in order that I may compare the two markets
for Canadian fruit. I have also forwarded a carload of barrels and cases to Edin-
burgh and one to Glasgow, and, on receiving the returns from each of thepe, I will be
able to compare the advantages of these different packages, and these results I will also

be glad to make public through 7he Canadian HortictJturist. Uniformity in the size

of our packages is certainly of importance. Some of our apple growers use the flour

barrel, of which the length of stave is about thirty inches ; others use the legal apple
barrel of Canada, of which, I am informed, the length of stave is twenty eight inches,

or about twenty-seven inches from croe to croe. However, 'the difference in the

two barrels is easily detected when they are standing side by side, and the fault here

is in giving excessive measure, and not in cheating the buyer. In the smaller packages
uniformity is sadly needed. At a meeting of fruit growers called at Grimsby during
the summer this question was considered, and it was decided to ask the Ontario Legis-

lature to regulate fruit packages according to the following scheme, it being understood
that these sizes do not apply to fancy baskets in crates, but only to ordinary fruit

baskets. The names given them are only to distinguish them ; the sizes are supposed
to be the same for each number, no matter what fruit is put in them. Taking wheat of

standard weight as a medium to determine the capacity of packages, the sizes of fruit

baskets were recommended as follows :

Pounds. Ounces.
No. 1—Pint berry box, rhould contain of wheat 12^
" 2—

<
juart berry hf^x

'' " " 1 9
" 3—Half peach basket " " 11 4
" 4—10-pound grape basket " " 13 14
" 5-12-quart peach basket " " 22 8
" 6—16-quart ?rape basket, or 20-lb grape basket, should contain of wheat 30

I mention this here, in order that it may be discussed at this meeting.

But, to return to the important subject of grading, I believe that, even in our own
markets, contracts could be made with much greater facility if we had some regularly

established and well-known grades. I am sure that I may take it to be an established

point with the members of this Association here present that the grading of our apples,

at least for export, is desiraVjle. The next point to be considered is, are the grades

proposed satisfactory 1

The following is a definition of the grades as found in the Dominion Inspection

Act and also as proposed in the first diaft of Mr. Dryden's Bill for the prevention of

fraud in the sale of fruit

:

Grade " No. 1" shall consist of well grown specimens of one variety, as nearly

uniform as possible in size, and throughout of good form and color, sound and whole,

and free from worms, bruises or disease.

Grade " No. 2" shall consist of well grown specimens of one variety, sound and
whole, and throughout reasonably free from the defects mentioned in the preceding

paragraph, but which, on account of inequality of size, lack of color or other defects,

could not be included in grade " No. L"

Of course the packer may have both his extra and his fancy grades, which will be

private, and which he may use at his discretion, but these are only sub-divisions of grade

No. L

Possibly some shippers will object to the terms " grade No. 1" and "grade No.
2." When the Bill was up before the House last spring some shippers said, " No, it

will never do to put No. 2 on our apple barrels. Nobody will buy them if we do."

Well possibly the term " No. 2" is too strong, being so often applied to culls which are

only fit for cider. If that objection is offered by many packers, I would propose that

we simply say "grade A" and "grade B," instead of " grade 1" and "grade 2." How-
ever, for myself I am satisfied to use the terms already proposed.

The next question before us is : Shall the marking of the grades on packages of

apples and other fruits be made compulsory 1 This is an important subject. The Bill

presented to the House last spring met with the stifFest opposition from apple buyers,
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because it read " For the purpose of this Act, the fruit shall be graded as follows."

They do not wish to be compelled to mark the grades. They feel that the next step

would be inspection and that careless packing might be mistaken for fraudulent pack-

ing. Well, perhaps it was too sweeping to compel every packer and shipper to mark
the grade upon every barrel. Uniform ideas with regard to grading do not prevail, and
every packer might not be posted with regard to the defiaitions of the various grades,

or a shipper might buy a car of apples on speculation and afterwards himself become
responsible for the grading which had been done by some one else, and thus he might

become unfairly subject to a fine. Perhaps, therefore, it would be better not to make
the grading compulsory, but by all means let us have a Bill that clea-rly defines what
is meant by " grade No. 1" and "grade No. 2" when these terms are used and that

makes it a fraud to brand a barrel as No. 1, which contains No. 2 apples. Buyers

will in time demand that there be a uniformity respecting the grade of all the apples

which they are purchasing, and further, the fact that nuch grades have been defined by
an Act of Parliament and agreed to by our Canadian growers, will go a long way
towards increasing the confidence of the buyer in making his purchase.

Then if a buyer in Ottawa or in Liverpool buys a carload of apples marked
" grade No. 1," and they prove not to be up to the legal definition of that grade as laid

down in the Act, the buyer will not be obliged to pay the sum agreed upoQ. These

conditions will increase the trade in apples, the very thing that we fruit growers of

Ontario desire to encourage.

The next point is : Shall there be a Provincial inspector, whose business would be

to seize or confiscate any fruit ofiered for sale which he might discover to be fraudu-

lently packed 1 I am inclined to think that this also would be a step in the right

direction, and the fact that graded fruit was subject to inspection would tend to pro-

duce a wholesome fear of fraudulent packing on the part of all packers. But as fruit

growers are the only class of men who never cheat, I need say no more under this

head.

Let us now read very carefully and consider the proposed Bill for the prevention

of fraud in the sale of fruit, from which those sections which refer to the grading of

fruits were expunged before it was passed. I am inclined to think that with one or

two verbal changes these clauses might be preserved and render the bill much more
eff"ectivs :

Proposed Bill.

An Act for the Peevention of Fraud in the Sale of Fruit.

1. In sections 2 to 6 inclusive of this Act unless a contrary intention appears :

(1) The word " fruit " shall mean and include apples and pears.

(2) The word " packing "or " packed " shall mean and include the placing of fruit in any box, crate,

barrel, basket or other article and the covering and securing of the same with slats or bars or with a lid or

cover of any material whatever,

2. Every person packing fruit for sale in bulk shall mark upon the outside of the box, crate .barrel,

basket, or other article in which the fruit is packed, in plain and legible words to be branded or written in

a durable manner in or upon the material of which the article is composed :

(a) The words "No. 1 " or " No. 2,"' according to the grade of the fiuit, or the word "ungraded," as

the case may be, and

(6) Except in the case of ungraded fruit, the name and post office address including the name of the

Province, of the packer,

(c) The name of the variety so packed.

3. For the purposes of this Act fruit shall be graded as follows :

(o) Grade "No. 1 " shall consist of well grown specimens of one variety, as nearly as possible uniform
in size, and throughout of good form and color, sound and whole, and free from worms, bruises or disease.

[b) Grade " No. 2 " shall consist of well grown specimens of one variety, sound and whole, and through-

out reasonably free from the defects mentioned in the preceding paragraph, but which on account of

inequality of size, lack of color or other defects, could not be included in grade "No. 1."

4. All fruit not coming within the classes mentioned in section 3 of this Act, and which is packed and
offered for sale in bulk, shall be classed as '' ungraded."
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5. Every person who after packing fruit or causing it to be packed, shall sell such fruit or offer the
same for sale or otherwise dispose of the same without having made the marks required by section 2 of this
Act, or any of them, shall be liable on summary conviction therefor to a penaltj' of not less than $1 nor
more than §5 and costs.

6. Every person who with intent to defraud

:

(o) Alters, effaces, obliterates, or covers wholly or partially, or causes to be altered, effaced, obliterated
or covered, any packer's marks made on any article required to be marked under the provisions of this
Act, or

(h) Counterfeits any such marks or brands or writes the same on any such article, after the same has
been once marked, or

(c) Empties or partially empties any such marked article, in order to put into the same any other fruit
(of the same or any other kind) not contained therein at the time ot the original marking, or

(d) Uses for the purposes of packing fruit, any article bearing marks previously made by any other
packer, or

(c) In making or purporting to make any of the marks required by this Act, falsely states the grade of

fruit packed in the article marked or the name or address of the packer or the weight or measure of the
fruit so packed,

Shall be liable on summary conviction therefor to a fine of not less than $1 nor more than $5 and costs.

7. Every person who shall knowingly and with intent to defraud so place or arrange apples, pears,
phims, peaches, nectarines, cherries, grapes, apricots or berries of any description whatever, whether
graded or ungraded, in any box, crate, barrel, basket, or other article, for delivery to any other person in
such a manner as to conceal defects in size or quality in any portion of such fruit by covering the same with
fruit of larger size or better quality or otherwise shall be liable on summary conviction therefor to a penalty
of not less than SI nor more than §5 and costs.

8. Every person receiving fruit of any kind mentioned in the preceding section for sale in bulk on com-
mission, shall, within one week after any sale by him of such fruit or any part thereof, mail to the address
of the consignor of such fruit a written notice of the price or prices received therefor and the Ucime and
address of the purchaser, and any person failing to send such notice or to give the particulars therein,
required by this section, shall be liable, on summary conviction therefor, to a penalty of not less than $1 or
more than $5 and costs.

9. No prosecution or conviction under this Act shall be a bar to any proceeding tor the recovery o^
penalties which may be imposed under any other Act, nor to any action for the recovery of damages which
may be brought by any per.son injured or defrauded by the sale of fruit in violation of the provisions of this
Act, but all such penalties may be recovered, and all such actions may be brought in the same manner as if

this Act had not been passed.

The changes which I would propose are as follows :

In section 2, instead of " every person packing fruit for sale shall mark on the
outside, etc., I would substitute the words "may mark."

Then in section 3, for the words " fruit shall be graded," I would substitute the
words " the grading of apples and other large fruits shall be defined."

Section 5 I would omit entirely.

The following is a copy of the Bill as passed by the Legislature :

An Act for the Prkvkntiox of Fraud ix the Sale of Fruit.

Vict. 58, Chap. 48.

1. Every person who with intent to defraud :

(a) Alters, effaces, obliterates, or covers wholly or partially, or causes to be altered, effaced, obliterated
or covered, any packer's marks made on any article in which any fruit is offered for sale, or

{b) Counterfeits any such marks or brands or writes the same on any such article, after the same has
been once marked, or

[c) Empties or partially empties any such marked article, in order to put into the same any other fruit
(of the same or any other kind) not contained therein at the time of the original marking, or

{d) Uses for the purposes of packing fruit, any article bearing marks previously made by any other
packer, or

(e) Falsely states the grade of fruit packed in the article marked or the name or address of the packer
or the weight or measure of the fruit so packed

Shall be liable on summary conviction therefor to a fine of not less than SI or more than S5 and costs.

2. Every person who shall knowingly and with intent to defraud so place or arrange apples, pears,
plums, peaches, nectarines, cherries, grapes, apricots or berries of any description whatever, in any box,
crate, barrel, basket or other article, for delivery to any other person in such a manner as to conceal defects
in size or quality in any portion of such fruit by covering the same with fruit of larger size or better
quality or (/therwise shall be liable on summary conviction therefor to a penalty of not less than $1 near

more than S5 and costs.
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3. Every person receiving fruit of any kind mentioned in the preceding section for sale in bulk on
commission, shall, when requested to do so by the consignor in writing, furnish the said consignor, within
one week after receiving notice or after disposing of the fruit as may be requested, with a written detailed
statement in regard to the sale or disposal of the same, giving the price or prices received therefor and the
names and addresses of the purchasers.

4. No prosecution or conviction under this Act shall be a bar to any proceeding for the recovery of
penalties which may be imposed under any other Act, nor to any action for the recovery of damages which
may be brought by any person injured or defrauded by the sale of fruit in violation of the provisions of this

Act, but all such penalties may be recovered, and all such actions may be brought in the same manner as
if this Act had not been passed.

EXPORT TRADE IN APPLES AND OTHER FRUITS.

Prof. Craig, said : I wish to make an explanation to the fruit growers of Ontario
with regard to the trial shipment referred to at this Convention at different times.

There is no need for rae to dilate on the fruit interests of this country. That has

been frequently given to you at different times already. I had intended running over

rather briefly the resources of the different provinces, because I wanted to speak to you
from the Dominion standpoint, as I am a Dominion officer and have the interests of the

other provinces at heart as well as Ontario, but time will not permit at present. I want
to come to tliat part of the subject which takes up the question of how we might get

rid of our surplus products largely of a perishable character, and that brings us to a

period of the year between the middle of August and the first of November. At that

time we have a quantity of fruit of a perishable character in the country much in ex-

cess of the demands of our home market. Last year at the request of the fruit growers,

on account of pressure brought from various points, we decided to make a trial ship-

ment. Mr. Dryden referred to that this afternoon, and I am sorry he is not here just

now to hear what I have to say on the matter, because if there was any failure—and
there was a big failure—there is no one perhaps more to blame than I am myself, and
I am here to take the responsibility of that failure. Mr. Saunders in his remarks last

night i thought, rather put the onus on the fruit growers. Well, it does not rest there,

and a body of men who are not to blame should not receive it. I want at the present

time to make an explanation. The Fruit Growers' Association waited upon the Min-
ister of Agriculture at Ottawa and asked him for some help towards getting fruit of

this perishable class to England. There was no appropriation at that time to be specially

devoted to this work, but he stated his desire and willingness to give them such accom-

modation as had been already prepared by a speciil vote of money for the exporta-

tion of butter ; and I went to some of the pear growing districts and waited on some
of the fruit growers, and we immediately decided that it was well to take advantage

of the Government's offer at that time, and so we just interposed one shipment of fruit

instead of a single shipment of butter. Now, that was an experiment. Mr. Dryden
said that those who had charge of it should know. Without doing how could we know 1

We had had no experience in the line of shipping fruit, and I may say we made a

mistake in making such a large experiment, but we had not the knowledge before us

whether that fruit was going to get over there in good condition. We might
reason from similar cases, and possibly might have reasoned more correctly, but we had
not the knowledge before us, and we did the best we c )uld under the circumstances

and the fruit growers gave us the fruit and put it up ia packages which we mutually

decided were best and we shipped by Montreal. I do not want to lay any particular

blame on the transportation company, but I will say that I asked them specially to

see that that car was specially watched en route and that ice was put in whenever
it was needed. However, it arrived there without ice, and the fruit in a very warm
condition. There are two conditions to be kept in mind in sending fruit in this way.

If we have a temperature of forty to fifty degrees we should have ventilation. If

we have a temperature of thirty-two to thirty-four degrees we could ship without ventila-

tion and in tight packages. In the case of low temperature no change takes place

in the chemical make up of the fruit, and no heat is generated ; in the other cases a
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slight change takes place and heat is generated. We had those close packages and had
no ventilation. We had to keep the temperature sufficiently low that there would be

no need of ventilation. That hope failed. I helped to put ice in the car at Montreal,
and it was loaded at night and under the best possible conditions ; but there was a
sufficient amount of heat in the boxes to melt the ice that was in the compartment to

keep it cool, so that by the time it arrived in England the ice had all disappeared and the

fruit had generated a considerable amount of heat—so much so that it caused a great

deal of decay and was a failure. But we are not going to stop there, and as the

onus of the failure rests upon the officials of the Dominion Government I am pleased to

say that the Government has now under consideration a scheme for the carrying out of

this work next year to what I hope will be a successful issue. The outline of the plan has

not been fully sketched yet, but 1 trust that it will be something like this—that eight or

ten trial shipments—not necessarily large, because our experience of the past will show
that we can get information with small quantities just as well as with large—will be made
covering the perishable fruits of the difierent provinces ; that these shipments will begin
about the middle of August and be carried on as long as we see that we are deriving in-

formation of a valuable character to growers. That plan I think can be worked very

well with the dead meat scheme which Professor Robertson outlined at Guelph the other

day and which is also under consideration by the Government, and I have every faith that

we can put our perishable products on the English markets in a good selling condition and
that they will be of sufficient quality to attract the attention of buyers over there. 1 do
not want to say a word against the commission men on that side, but 1 know they are a
difficult lot of men to move out of certain channels, and it is difficult to get them to adopt
new ideas, and I do r..ot know that we can through them arrive at the best results on this

matter, but we shall do our very best to bring this work to a successful completion and
use our very best judgment; and I would ask the cooperation of the fruit growers in

regard to suggestions, and anything else that may be given along that line to the officials

who are likely to have this matter in charge. (Applause.)

Mr. A. H. Pettit : I also regret Mr. Dryden's absence from the room just now,
because I want to reply to one or two remarks he made to-day in regard to the shipment
of our fruit to foreign countries. In my estimation we are to day in a rut, and we have
to get out of that rut. Why is it that the fruit growers of this country most capable of

putting their fruit up in proper shape and forwarding it to the British market are not

doing so 1 Well, I will tell you why 1 am not doing that, as one. For fifteen years I

have exported to foreign countries more or less apples each year, and I have come to the

conclusion that the system of handling fruits in England is not a system that is in the

interest of fruit growers of this country. We have also had a little experience in our
own cities and towns during the last four or five years in handling fruit in thac manner.
They have been trying it in Montreal and Toronto—that is the auction business. Do
you think for one moment that the fruit growers of this country can put up their apples,

ship them to London and those points and have them auctioned at a common sale ? I

would ask Mr. Karn, who is in the room, would that be the way that he would expect to

receive returns for his pianos and organs were he to ship them to those cities and have
them put up at auction 1 We must get out of that rut and educate our men to put up
fruits for fancy markets and then sell to the consumer of fruit in the best possible condition

without the expense of the middleman if possible. Until we can arrive at that point I

do not think we can win the confidence of the fruit growers of this country to put up
their apples and ship them to that market. Now, how are they shipped there to-day 1 I

have been both buyer and shipper, and I know. To-day the condition is this, that if I

buy ten or fifteen thousand barrels we begin taking our apples throughout otir section

from the 10th to the 14th of October. Now how long have you got to do this picking

and packing 1 (A voice :
" About two weeks.") They employ a number of people to

pick their apples and pack them, and pay them so much a barrel to put them up. They
want to put up as many as they can ; it is natural that they want to make as much
money as they can—that is all they are working for. Now 1 claim as a rule they cannot

get experienced men to pack those apples as they should be packed in that space of time,
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and not being packed in proper condition they are sold in the Old Country to the discredit

of many growers who are not to blame in this matter. I say there is no man more cap-

able of packing apples for the British market than the grower himself ; and we must get

out of that rut so thit we can ship them to the market up to a certain brand. A gentle-

man says :
" Why don't you work up a brand of your own for the British market ?" I

did that once. My apples brought me a good price and got me a great deal of credit for

arriving in good condition. What was the experience next year 1 London got crowded
with apples and the commission men, who had branches in London, Glasgow and Live»-

pool, advised that I had better ship to Glasgow. I got a great deal of credit again ; they
arrived in tine condition. The advice next year was to ship to Liverpool ; the next year
the advice was to ship to Chicago, and they went there. My life is not long enough to

establish a character in that way, and if I have to ship to different points each year I

will never reach the goal I aimed at in the beginning. Let us get out of the rut, if it is

possible to do so. The Old Country people are very staid in their ways ; everything has
to be done through a certain channel ; but I believe if we as frait growers were
united in this matter and asked Prof, Craig and the Government, in connection with thoso

fruit experiments they are going to try, that they would also go on to that country acd
establish a trade for us in some limited way, we in time would get out of that rat and b^
dealing with the consumers of that country, to the advantage oi the fruit growers oi'

Canada,

Mr. Boulter ; Do you recommend that each grower pack his own apples and
ship them to England 1

Mr. Pettit : I say when you get out of the rut in the Old Country that you are in

now and have your goods handled as they ought to be, directly by the consumer, then I

say let the fruit growers pack the fruit themselves and sell them to the best advantage,
and in my opinion they will get double the money they are getting now.

Mr. Boulter : If i had a thousand barrels of apples and was selling them I never
would pack one of them. I would rather the man who bought those apples would over-

see the packing of them, and send his men, I would pick them and put them there and
let them pack them, because if you pack them and the price of apples dropped, no matter
how much, there would be some rebate required on them, and you would have trouble

before you got through with that buyer. The experience of the growers in Prince Edward
county, who have had thirty or forty years' experience, is that it is better for them to sell

their apples either by the orchard or by the barrel and let the buyer send on his men.
They are not employed by the barrel, but they hire these men by the day and they put
up their apples, and the result is that when the farmer's apples are drawn to the car he
gets his money and his responsibility ceases, no matter what the fluctuation of the market.

As a large buyer of peaches in the Toronto market, I say it is scandalous the way the
fruit is put up. 1 had a wholesale man in Quebec last August say that his experi-

ence in 1894 was that he never got a decent peach from the city of Toronto—worth-
less things in the bottom and middle and good peaches on the top. Now there is a
great deal to be learned in packing. I believe Mr. Woolverton has endeavored as far

as in his power to improve the system of our growers in putting up a better class of

fruit and using boxes. As regards grading : If No. 1 and No 2 are objectionable as

names why not have the words " Standard " and " Extra Standard ;
" but I do hope that

some system of grading fruit will be recommended by this Association to the Government
and carried out.

Mr. Pettit : As regards Mr. Boulter's remarks about last year's peaches, I am
only surprised that he got a few good ones on tcp, for I don't think there were any
good peaches in the peach-growing section last year—they were the poorest that were
ever grown in that section. I believe the fruit growers of this country can pack their

fruit just as nicely and well as any other class of people on the face of the earth.

(A voice: "Of course they can;''—hear, hear.) I say they want education along
the line of the best method of packing for foreign markets. There is our weak point,

and when we get out of that rut in regard to shipping to the British market we will
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get a healthy business along that line. I beg to move our appreciation of the action of

the Government in proposing to take along that line by the trial shipments, and that we as

fruit growers hope that they will carry it to a successful issue in the interests of the

fruit growers of Canada.

Mr. Boulter seconded the motion.

Mr. Oa&ton : The short time between the picking and the shipping of the apples

does not make it practical to pack them properly for the Old Country. In Meat'ord

and Thornbury they have frost-proof storehouses—paying so much a barrel in the

orchard and taking everything except the culls, and putting them all in the barrel

quickly, pressing them sufficiently to keep them from bruising until they reach the store-

house. We always give instructions to packers to pick them carefully. Sometimes with

some hard apples it is impossible to detect a poor one, and pickers will shake them off

the trees in a hurry. If they stay in barrels any time and are repacked we can detect them.

McWilliam & Everist, who handle about fifty thousand barrels a year, are doing the

same thing—having them repacked for the English market, with the exception of fancy

packing in cases. Repacking is the most practical way of doing it for the Old Country.

Mr. McNeill : We should decidedly thank the Government, and particularly

Prof. Craig, and not the slightest blame should be attached to him, for he had not

the facilities at hand which were needed for successful cold storage. It is one of those

mistakes that anyone is liable to make, and,one scarcely anybody can foresee. I think

Prof. Craig is saying too much when he says he is to blame for this thing, and I

think we should thank him for the efforts he has made in this direction.

Mr. A. H. Pettit : We all know we can make a small shipment of these

perishable fruits to England without the least trouble ; but what we want to provide

for is the large shipment, the commercial shipment, such as you and I would want to

make if we were shipping a carload ; because if you put a carload together in the hot

season of the year it would itself create heat.

Mr. Shuttleworth (Bow Park) : Denmark is producing fine apples ; France is

producing good apples, and they are putting up all kinds of fruit in just as good con-

dition as we are, and yet they are nearer the market. I don't think we will be able

to export the kind of grapes grown here at the present time. England is getting

grapes from Lisbon, very much superior to anything we have here, and which suit the

English taste ; they are accustomed to eat a fancy grape, one they can bite. English-

men don't swallow the seed ; they usually bite the grape ; they have been accustomed

to eat what they call the highest class of grape. The Lisbon grape is better in that

way, as they don't give a sour taste in the mouth, while cur grapes give a sour taste. In
France and Jersey Island they have very fine fruit, and these are very near the English

market. When I opened up fruit that was branded as No. 1, I have been almost;

ashamed I was a Canadian ; that will confirm what the gentleman wrote to Mr. Dryden.

You may call your grapes No. 1 or No. 2—an Englishman don't care what you calli

them as long as you give him what he pays for. I don't think that anyone who under-!

stands the condition of the market will object to having fruit graded No. 1 and No. 2.

Only those who have a desire to get No. 1 prices for No. 2 fruit would object, and these

we want to get rid of, whether growers or exporters. Our firm handles about a third

of the total exports of American apples to Europe ; that is, we handle from three

to five hundred thousand barrels a year, and I have watched very closely this matter of

classification and grading, and a great many of our apples classed as No. 1 are not No.
1. I wish we could have a law that the packer of apples not No. 1 who brands them
as No. 1 should be fined and punished, because it is a fraud, the same as shipping aj

filled cheese. In trying this experiment I think the Government should really under-

stand the conditions that exist in the English markets and what they have to competel

with before they disappoint shippers. Tomatoes from France and Jersey Island and]

Spain, come over to England, costing for freight about one and sixpence, a large case

holds what may be considered a barrel; they come in packed in boxes about 175 orJ

180 pounds in a box.
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The President : This is a very interesting question, and we invite apple buyers
and shippers to join in the discussion.

Mr. Shuttleworth : I am not only a shipper ; I am a grower. I claim I am a.

Canadian grower now, I am Canadian born, though I have been living in England so

long, and I would like to give my views more definitely on the point, in a uniform
manner, that is dealing with each question. I would be glad to answer any questions.

I would like to see our Canadian trade increased.

On motion of the Secretary it was decided to resume the discussion to-morrow
morning after the election of officers, and the meeting adjourned at 6.15 p.m.

SECOND DAY—EVENING SESSION.

The session was held in the town hall, the audience being larger than during che
day.

President Pettit read his annual address, which appears at the beginning j of thia.

report.

THE IMPROVEMENT OF THE GLADIOLUS.

Mr. H. H. Groff, of Simcoe, read the following paper :

In an article published during the present year, by one of the leading horticultural
journals of America, the statement was made that " there had been no improvement in the
Gladiolus during the past ten years." It will be of interest to consider the general condition
of this popular flower at that time, after it had been before the public for some forty years
and since then, during which all the new strains have been introduced. But before
going more fully into the question, I beg to advance the claim that there has been more
improvement during the past five years, than during the whole preceding period of its

history.

The Gladiolus of ten years ago descended from a cross between two Cape soeciesj
and is known as the hybrids of Gandavensis, the section in general cultivation." For
many years the varieties originating from this cross ha7e been inbred without careful
selection, which has resulted in one of the most variable plants known to the hybridizer *

in fact this condition is made ground for the claim, that there is no advantage to be
gained by hand pollenizing, as the leading varieties of commerce are the outcome of
natural fertilization.

The extent to which this indiscriminate seed raising has been conducted, may be
better understood when it is known that commercial seedlings are often grown from seed
than can be bought for a few shillings per pound. Such seed can hardly be produced
from valuable varieties, for the process of said raising is most exhaustive to plant life

and so apparent is its eflect on the degenerated vitality of the hybrids of Gandavensis
that if they survive the efibrt, it cannot generally be repeated without an intervening
season of rest.

Now to admit this sweeping assertion, is tojconcede that the work done during '.a

comparatively recent period, the first results of which were introduced about five years
ago, has indicated no advance on the line of improvement, and that the time of Kelway,
Souchet, Lemoine and others has been wasted, in their efforts to increase the beauty and
strength of the subject of thia paper.

It will here be in 'order to consider the meaning of the term improvement as
applied to the Gladiolus ; and I take the practical and popular ground that it should
mean ; first, the beauty of the individual flower ; second, strength and vitality of the
plant ; and third, arrangement. During the past ] season, many visitors to my trial
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grounds containing some 1,000 named varieties, would stop before a hybrid of distinct

merit ; the plant and straight spike stood six feet high, bearing a few open flowers rival-

ling the orchid in its richness and beauty ; and without exception it was pronounced the

gem of the collection, thus proving the first principles of improvement.

We often hear objections made to a variety or strain, condemning it for lack of

substance. Now, while Camellia like petals are most desirable and too rarely obtainable,

their absence cannot be made a point for rejection, unless at the sacrifice of some of our

most beautiful varieties. Substance is largely a question of weather ; for if after a

period of cool moist conditions, a few hours of intense heat prevail, very common occur-

rences in our variable climate, large flowers must wilt, and the larger they are the worse

they are affected. The remedy, however, is easy and most satisfactory, cut the spike

when the first flower opens, blooming in the Louse, whei-e the last bud of any size will

do even better than in the open ground. This treatment also strengthens the bulb.

The first of the crosses between the hybrids of Gandavensis species is popularly

known as the Lemoine section, the varieties of which in general cultivation partake

largely of the characteristics of the species, their peculiarity being rather weak plants

"with crooked stems bearing small bell-shaped flowers. From these conditions the past

five years have seen developed one of the most beautiful and popular Gladioli in exis-

tence, a plant of great vigor, straight spikes, and flowers of the largest size.

Among the newer hybrids and the best finished of the crosses with the species

Saundersonii, is the Nanceianus section introduced in 1890. While the general coloring

of this strain is in shades of red, partaking as it does so largely of the blood of the

species, the wide open flowers are of enormous size, and great richness and brilliancy of

coloring. The plants of the newer varieties are robust, the flowers of good substance,

and bulbs of great vitality. To say that this is no improvement is to ignore a class,

the influence of which will be seen in choice work yet to be introduced.

That section of European origin offered under the name of Childsi in 1893, is the

latest of the Saundersonii crosses in order of introduction ; it is the result of crossing

the hybrids of Gandavensis on the species. The plant is of robust habit, with flowers of

the largest si/e. While lacking the finish and coloring of the Nanceianus section, it

contains the first break from red shades among the Saundersonii hybrids as known to

the amateur.

It has been my privilege to test many varieties in advance of their dissemination,

among which are the new hybrids originated by Mr. F. E. Gray, of Alhambra, Cali-

fornia. When these are introduced, the value of the infusion of new blood of the

species will be more fully appreciated. With me these plants bearing spikes over two
feet in length, attained a height of fully six feet, with flowers of the Gandavensis form
four inches and more in diameter.

Without reference to any strains yet to be introduced, it is with every confidence that.

I rest my contention on the evidence preceding, that the Gladiolus has improved, and
will continue to do so for many years to come.

Mr. W. E. Saunders : I would like to ask if Mr. Groff has obtained any very dif-

ferent results by planting bulbs at different depths in the earth ; also, I would like to

know the parentage of Nanceianus on both sides.

Mr. Groff : My reason for not giving details in connection with any of the various

sections was that they were fairly well known. The parentage is a cross between the

Lemoine and a species of Sandersonii. My rule is to plant six inches for large bulbs.

My reason for that is that the new corm forms above the old one, reducing the depth to

five, whereas if you plant only four inches, as often recommended, it reduces it to three

However, if your soil is shallow it would be much better to plant nearer the surface and
ridge it than plant so that the new roots will find no nourishment in the barren subsoil.

My own soils of course have that peculiarity.

Mr. Mitchell : It has been my practice about blooming time, or a little before, to

earth the stems, and I find it did them no damage, and helped to keep them from falling

over.
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!Mr. Grofp : I have not tried that. I am always working between the rows, and I

like to have a footing as level as possible. I always plant a depth of six inches ; but I
recommend that as an alternative where shallow planting is practical, if it is necessary.

The Secretary : "Which bulbs are best for amateurs to plant ]

Mr. Groff : Canadian grown bulbs. You may think that this is talking shop, but
there is a great deal in having your stock acclimatized. Last year I imported some three

hundred varieties from one of the leading firms in Holland, and from the whole lot I did

not get thirty spikes of bloom, and of them about fifty per cent, died, as a result of the

change I suppose.

Mr. G. R. Pattullo : Has your success been such as to give you a market else-

where 1

Mr. Groff : Yes ; but I have not been long enough engaged in the work of reaching
into foreign markets ; still for 1896 the leading firms of America are listiag my hybridized
seeds as a novelty, each one bearing my name and address. If not out of order, I would
like to say a few words as to my own work. While in a general way it is for the im-
provement of all the sections, specially it is with the idea of producing new colors and
shades practically unknown to the amateur, my lines of operation having been approved
of by no less an authority than M. Lemyine. With this view I am constantly corres-

ponding with specialists in Europe and America, securing their most choice work often

in advance of its commercial dissemination, for the purpose of crossing with varieties of a
suitable character in my own collection. One sends me a seedling, the most beautiful he
ever saw, after importing freely the cream of the latest foreign work. Another seedling,

the best of its type, would neither increase nor produce seed with its originator, but did
both with me, showing the benefit of climatic change One variety of rare merit secared
in this way was pronounced by an expert to be worth its weight in gold. It will there-

fore be understood that the chief object of my work is the production of new varieties by
hand-pollenized seed, my experience with which has been that fully seventy-five per cent.

of the varieties thus produced are worth retaining. After some years of selection and
increase of distinct varieties of merit, for the coming year's work I have added all of the

latest introductions of Souchet, Lemoine and others, including the whole stock of Mr.
Barbank's new California strain, described by him as " the cream of all he ever pro-

duced, his last and best selection." In adiing the above to my already choice sto^k, the
result of former work justifies me in the conclusion that seed and seedlings produced from
the crossing of these strains must be the greatest advance in commerce. This claim is

already supported by the fact that the leading firms of America are willing to list my
seed as a novelty, to be furnished in the original packets, eacQ bearing my name and ad-
dress.

Mr. Rice : Do you plant them out first 1

Mr. Groff : Plant th^m out first. Of course they can be forced under glass, but
there is nothing to be gained by it as affecting the quality of the flower—in fact the con-
trary. I might say that if you wish to start them you should always use bulblet-growing
bulbs, not use old bulbs.

Mr. LoDGHEAD : Do you consider using large bulbs that they are apt to degenerate ?

Do you encourage growing from spawn and balblets in order to keep up the quality of the
stock ?

Mr. Groff : It is the general experience of growers that varieties of the Gandevensis
degenerate, and that has been my own experience, inasmuch as it is the custom of Euro-
pean introducers to send us high-priced bulbs running from one to three dollars each
from which seed has been raised, and if these produce the characteristic of the flower it

is the exception, and they often die before they recover suflioient strength after enduring
the climatic changes to really let you see what they should be ; and it has always been
my rule to endeavor to procure grown bulbs from these. You can get the characteristic

of the flower from the old bulb, as a rule, the first season if you are able to carry it over,
but it has been invariably declined ; they simply won't furnish them.
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Mr. McNeill : What diseases are the bulbs subject to 1 I found that when I

transferred my collection to stiff clay I lost them all with a fungus disease that left the

bulb in cup-like shapes with a resinous margin.

Mr. Groff : On my own ground, although it is very small, where I have four vari-

eties of soil, when I plant in stiff clay I open out a trench, putting in my bulbs and fill

it up with loam ; and stiff clay is the one soil that is objected to for the growing of the

bulb. The disease I presume will be attributed to the condition of^the soil on which it is

grown.

Mr. McNeill : You have never observed that disease ?

Mr. Groff : Mine have always been healthy.

Prof, Obaig ; Please repeat your instructions about cutting off the flowers in hot

weather.

Mr. Groff : I think this bulb should be grown very extensively in every garden for

cut flowers. When the first bud opens, cut off simply a spike, not too low or you would

injure the bulb in its development. They will bloom set in water in the house. In the

large cities where light colors are used for general purposes, funeral decorations and

others, they bloom them in the cellar to eradicate any colored stains that might be de-

veloped by the light.

Prof. Oraig : What time do you cut them 1

Mr. Groff : Just as the first flower opens.

A Delegate : Planting the same bulb year after year, does it degenerate 1

Mr. Groff : In the Gandevensis that is the case. At the same time an infusion of

ihe blood of the species has increased their vitality to such an extent that you can plant

them indefinitely.

A Delegate : How would you replace—get new ones 1

Mr. Groff : Yes, unless you get old bulbs a second time. Dealers like to send out

the old bulbs in preference to the small ones.

PUBLIC PAEKS AND GARDENS.

Mr. G. E. Patullo, Eegistrar of Oxford, read the following paper :

Coming first to the second part of my topic, I shall say little ; for the question has

already been dealt with by another member of our Association, who is much more com-

petent for the work than I. Then, too, the desirability of public gardens in all our chief

towns and cities is almost universally acknowledged, if not carried into practical effect. Of

the character of such gardens, their number, size, arrangement, design and attractions, a

layman must hesitate to speak in the presence of an audience that represents the expert

horticulturists of the country. But that public gardens of such character and extent as are

appropriate to the varying circumstances of the several towns and cities of the country, yea,

and of villages also, would be a great attraction and would also be of material advantage,

is undoubted. For the most casual observer will have noticed that one of the features by

which a town or city is judged by a stranger is the attention that is given to beautifying

it, by handsome tree-lined streets, well-kept boulevards and lawns, and tastefully arrang-

ed gardens, public and private. All these contribute to make up the character of a town

or city, and by them too, the character of the citizens is determined in popular estimation.

They indicate not only thrift, and a degree of prosperity, but also intelligence, gcod taste

and culture. Hence they become important elements in attracting population and in

making home-life worth living. All this and much more might be said about public

gardens ; but I desire specially to speak, by way of suggestion chiefly, upon the subject

of public parks. Thus far Canadians may be said to have had little time for the con-

sideration of matters other than those that pertain to the most practical side of daily life.

The pioneers who have hewn from the primeval forest the beautiful homes and hom6steads
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.hat now dot our land were concerned chiefly in a strugsjle for existence. They had first

to overcome the great obstacles that nature placed in their path and when that task was
accomplished, as it was mos: nobly, they, alas, were for the most part, quite past the age

to turn their attention to the work of beautifying and making more attractive the land

in which they had cast their lot. That task is now ours. Our forefathers may be said

to have represented the common school of our natural progress. We represent the high

school, the collegiate institute and the university. That public parks are deemed desir-

able and indeed necessary in our national progress may be inferred by the action that has

already been taken in establishing several of them by both the Dominion and provincial

Governments. The first of these established was that at Niagara Fails. This in a sense

is an international park, for the great State of Xew York, preceded the Province of

Ontario in setting aside a reservation for park purposes immediately opposite that sub-

sequently established by the Ontario Government. By this joint action, Niagara Falls

—

once a hissing and a by-word because of the petty devices that were practiced upon
visitors to the World's greatest waterfall—is now one of the most beautiful and delight-

ful spots for the tourist and visitor, and one to which he may go and enjoy to the full as

cheaply as he may pay a visit to any city in the land. Thither go annually tens of thous-

ands of visitors where formerly there were not hundreds, and there citizens of the two

great Anglo-Saxon speaking nations of this continent can meet in friendly social inter-

course let us hope may under the shadow of the great Falls the roar of whose thunder

forever hush all sounds of strife and discord between those who are proud to own a com-

mon mother. The provincial Government has also established a public park in the

northeastern portion of the province. The Algonquin Park, with a vast territory of

forest land, with lakes, rivers and waterfalls, that are destined to make it a delightful

place of resort for the pleasure seeker, the lone fisherman and the huntsman. At Rondeau
also on Lake Erie, another park with somewhat similar attractions has been estab-

lished, and others will doubtless follow. The Dominion Government, too, has most wise-

ly taken advantage of the surpassing beauties of the Rocky Mountains scenery to estab-

lish a great national park at BaniT. Apart from the natural attractions of this park it

is rapidly becoming a popular sanitary resort because of the curative qualities of the baths

there. All these parks have been established with the cordial endorsation of both politi-

cal parties for each side of the House vied with the other in giving authority for the

necessary legislation and expenditure.

But while our public park system is so far satisfactory, why not extend it still

farther ? The parks already mentioned are perhaps chiefly for the pleasure seeker, the

tourist, the fisherman or hunter—in a word for those who, in a sense, least need the re-

creation and enjoyment which they may aflord. Why not extend the system so as to

include in their enjoyment and advantages all classes of the community 1 So as to make
it possible for the poorest and the humblest citizen of the land to enjoy the free pure air

and all the attractions that a pretty park affords ? This is the question and the message

that I have for the Provincial Horticultural Association. My meaning is briefly this :

—

Why should not only every city and town^ but also every village and township in the

province have a public park or parks ? Is there one of them that does not offer the

natural advantages therefor ? And how many of them invite you by their great and
transparent attractions to go in and appropriate them for park purposes ? Speaking for

this county, and in point of picturequeness it lacks the attractions that lake, river and

mountain scenery afford, there is not a township, nor indeed a considerable village, where

a beautiful park could not be acquired and established at a small cost. There the poorest

citizen with his wife and family may go as opportunity offers to enjoy the pure air, the

green sward, the shady grove and it may be the sweet song of the birds that are denied

to him within the limits of their own humble home. Mothers and children would
especially enjoy such a boon and the latter would surely wax stronger and better, and
become healthier and happier men and women because of it.

There is much talk current now-a-days of what our country produces and what it

manufactures. But its most important product, must always be its people. That they

may grow up to be strong, healthy and happy is a first consideration. And whatever we
can do to accomplish that is a national gain. Life must be made attractive alike to the
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rich aud the poor—to those whom Abraham Lincoln was wont to call the common people.

If we are to be a contented, happy and prosperous people—a people united in the grand
purpose of building-up a new enlightened and great nationality on this continent.

Mr. Rice : I fully approve of the paper, and looking at the location of this beauti-

ful city situated as it is among the everlasting hills, I have been thinking our friends

might have a very interesting park here. I have often been pointed to a hill near

here as being the loftiest in this section of Canada. (Hear, hear.) We always look at

that with great admiration—with its rounded, beautiful form, the little patch of woods on
one side, and all its associations, overlooking as it does the stream that runs below, and
the railroad trains, and all that. Now, why not have the top of that hill made into a

beautiful park, planted with your choicest maples that I see growing everywhere in this

city, growing as they do only in Vermont and some highly favored countries, and thus
have here one of the most beautiful spots on earth ?

Mr, HuGGARD : In the last three years we have established three parks in the town
of Whitby. The town lies back from the lake about two miles and it is not convenient

for the people to get down to the lake for an hour's outing, so we have a four-acre park

almost in the centre of the town just outside the business part. (Hear, hear.) A little

further on, between two schools where the children want a place to play, we have an
acre park ; and last spring on the banks of the beautiful Lake Ontario—one of the finest

on the world, and a bay that cannot be surpassed—we have twenty-five acres laid out. I

hopt the suggestions in the paper will be adopted by other towns more fully.

Mr. Race : We have another American visitor who is the owner of one of the finest

private parks in America, and knows how to make a private park; I think the audi-

ence would like to hear something from him.

Mr. Watkins : I would add to the title of the paper so as to have it read :
" Public

and Private Parks." I believe that no expenditure of time and money is so valuable

to the owner of a farm as a nice little park. (Hear, hear ) Every farm should have one,

if it is only a quarter of an acre ; it would become the loved spot of his life. My park

was created from a natural instinct I had to go wild. I was always fond of anything

that grew in nature, and I must have them about me. This instinct has led me to all

parts of the world to see nature, and I planted my park so that I would be always in

touch with nature. More than that, having a family of children I felt that if they were
raised in close touch with nature, with the trees and flowers surrounding them, they

would go right every time, and if I could have blocked out the course that my children

have taken I could not have done any better. They have all gone right, and I believe

the contact with my trees and flowers has largely contributed to their welfare.

(Applause.) My park covers sixty-five acres, and it has been the work of spare moments
during forty years of my life. I have planted almost everything that is indigenous to

our country, and have also made it a geological field, gathering stones from all coun-

tries and places so that children coming there from schools and cities would have an
opportunity to sefe the structure of the earth. The park is simply for the amusement
of myself and family, but about thirty days in eveiy year it is opened, and I furnish

teams and ice and service and everything to entertain everybody that comes there. I

have induced the Michigan Central Railroad Company to run their trains out, as they

say at the price of oil and men, and say nothing about the wear and tear of trains,

and bring out children from the cities ; and when we get a great many peaches ripe

we get a good many children that never ate a peach before, and fill them full—(laughter

and applause)—and if you could see them eating a good peach and then another

and another you would get your money's worth. (Laughter.) Nearly every field on my
farm has a corner that is a little park—a lovely quarter of an acre that has been

planted with deciduous trees or evergreen trees, and makes an evergreen spot. My roads

are all decoiated. At first I made a great error in planting straight roads with trees

largely maples. Afterwards I thought better of it and planted alternate trees of differ-

ent kinds, black walnuts and butternuts and all our deciduous trees, even oaks, and group-

ing them, and now they are beginning to look beautiful ; it is a very great change for the

better. (Applause.)
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Mr. S.NELGROVE : Have you birds ?

Mr. Watkixs : I have them in fine numbers, and they never trouble the fruit at all

except the sparrow ; and I believe I would rather have them than any if there were not
any other birds. (Laughter.)

Mr. Smith : Mr. Watkins did not state the si^e of his farm. It is two thousand
acres in one block, with something besides, so there is a chance for making parks.

Mr. Watkins : I don't wish to lead you astray ; I am a genuine farmer, and what I
don't know about farming you can leave out. (Laughter.)

Mr. McNeill : It is a pleasant thing to hear this testimony of a good American
friend coming over here and showing us how to do these things. (Hear, hear.) In some
of the large English parks they do something of the same style, but I don't believe they
do it with the overflowing generosity of our American cousins.

Mr. Watkins : I have spent many a happy day in old England, and T have yet to
meet a people that I was so at home with and who gave me so much pleasure as the peo-
ple of merry England— (applause)—and I would say their hearty style of doing business
hits me exactly. When I got tired of travelling about Europe I went to England to rest.

(Hear, hear and applause.)

The Secretary : The Waterloo Society has been doing something in the way of a
park in their town, and I am sure we would be glad to hear from Mr. Lockie, the Presi-

dent,

Mr. LocKiE : I am afraid the Secretary gave our Society credit for more than it

deserves. The park was originated four or five years ago. In pursuance of the Act that

was passed by the Ontario Legislature allowing municipalities to borrow money for park
purposes, our town very wisely bought a nice piece of land near the town with a very fine

sheet of water on it, a beautiful spot with large trees about it, and laid it out for park
purposes. It has been a great source of pleasure to the town, and even of profit, for peo-

ple come from other municipalities to have picnics and excursions in order to enjoy our
park. Last year our Society bought flowers and helped in this way to make the park
beautiful and pleasant. We hope that ft gave the park commissioners an idea that they
will continually enlarge upon. (Hear, hear and applaus'*.) I hope when ^he Fruit Grow-
ers' Association comes to Waterloo to hold their annual meeting they will see and enjoy
our park. (Hear, hear and applause

)

Mr. Gaston : I think hunting is prohibited in the Algonquin Park, although Mr.
Pattullo spoke of it as the huntsman's paradise ; and I trust that noblest and most grace-

ful animal that ever ran the Canadian woods—the red deer—will be prese''ved from total

extinction. (Hear, hear.)

THE CULTIVATION AND MANAGEMENT OF HOCJSE PLANTS.

Mr. ScARPF read the following paper :

The cultivation of flowers is an occupation that improves alike the body, mind
and heart. It is an almost certain indication of purity and refinement. We can

afford to cultivate and study flowers, if for no other reason than their cheerful

surrounding. Many do without flowers because they think they cost too much time

and trouble, but all things worth having cost considerable and anything worth having

is worth working for. Oftentimes the partial success, or, in many instances, total

failure, in the cultivation of flowers is due to the fact that we try to do too much. No
one should have more plants than one can fairly manage or take care of ; too often

do we see many plants crowded together in a poorly lighted window, compelling each

plant to take on a form never intended by nature, and foliage quite different from that

desired by the owner. One of the chief requisites in the management of house plants

is plenty of sunshine, next an atmosphere neither too dry nor close, and a uniform

temperature, lower during the night than during the day. As the days become longer
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and brighter, more room between the plants must be given ; for nothing detracts mort
from the appearance of plants than standing too close when growing rapidly. More
careful attention should also be given to proper ventilation on all suitable occasions.

This is absolutely necessary to the health of plants.

The Soil. With regard to the soil best adapted for pot culture : Soil for pot plants
should always be carefully prepared. For this there is no better foundation than well-

decayed turf that is full of root fibres. Many plants would need nothing more ; strong
feeders should have manure added. Perhaps the soil that will best suit the majority is

two parts decayed turf to one part of well rotted manure and one part sand, which will

make a soil that will not bake.

Watering. Rain water is better than spring or well water. Hard water may be
greatly improved by adding a drop or two of ammonia, or a little soda, a small piece

about the size of a pea to every gallon of water used Morning is the best time to give

water, and evening next. Never water house plants when the sun is shining brightly

on them. The supply of water must be regulated according to the demands of the plants.

Apply when needed, but never in excess. The condition of plants and soil is the best

guide. Never give water when the soil is moist to the touch. The leaves of all large-

leaved plants should be thoroughly sponged off at least once a week with tepid water.

This tends to keep the plants in health and free from dust. Nearly all plants require

more water when in bloom than at any other time, more in a warm temperature than ia

a cold, and more when in a state of active growth than when at rest. Plants in open
rooms usually require water once a day and some demand it twice. Drainage in the

pots must always be attended to, as stagnant water at the roots will result in diseased

plants and impoverished flowers.

Gas. Its use for illuminating is a drawback to plant culture in the same rooms.
Plants are better off for being in rooms that are never lighted much artificially. If the
plants can at night be cut off by partitions, or moved to unlighted rooms, it should be
done. If not, harm may largely be prevented by covering them with paper covers while
the gas is lighted.

General Management. Pay strict attention to airing, give air when opportunity
offers

; try to secure a uniform temperature without draught. All the light obtainable
at this dark season is needed. Roll up the curtains clear to the top during the day.

Give extra protection to plants during severe cold nights. Plants coming direct from
the florist's often fail when set in a window at this time of the year, because the tender

greenhouse plants are not used to the exposure in the much colder window. Be sure

to get plants that are thoroughly hardened, and to warm the rooms where such plants

are in the window sufli^iently to carry them over this change in a gradual way. Be
sure to give all plants in the window the space they require. Crowding is in no case

desirable. For the better protection of plants near the window in severe cold nights,

the plants • may be taken from the window, placed upon the table in the centre of the

room and covered with paper.

I have frequently been asked the caise of plants dropping the leaves. Whenever
this occurs, we may be sure the health of the plant is impaired in some way. The
plants may have been kept too warm or too cold, given too much water or not enough
of it ; they may have been injured by crowding or with strong stimulants, or allowed to

become pot bound. The first thing to be done is to make a thorough examination.
Knock the plant out of the pot and see if the soil is too dry or too wet, or whether
the feeding roots are destroyed.

Injudicious watering or applications of strong liquid manure may result in the death
of the plant. Re potting in light and rich, rather dry soil, especially if a new or freshly

cleaned pot is used, will give relief in most cases. The pot need not be larger than
to give about an inch of soil around the ball of the roots, put it into a half-shady

place, water enough to settle the soil around the roots, and give no more water until

new, vigorous growth commences ; the soil should be kept moist all through, but never
wet for any length of time. Never use pots of a larger size than is absolutely necessary,

and plunging them in cool ashes encourages root formation. One may readily enjoy a
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succession of flowers all winter long by forcing a few at a time and replenishing as the

bloom fades away. Hardy plants of every description dislike strong heat, preferring

a cool, moist atmosphere, with plenty of air in mild weather and free access to the sun's

rays.

For window culture, the plants should be started either in a cool greenhouse or

sunny window in the domestic apartments, whence they may be removed to the living

room as the bloom begins to appear. Give plants as much light as possible during

the day, and darkness, with a lower temperature, ao night. A uniform temperature of

sixty to seventy degrees in the day time and forty to forty-five degrees at night will give

the best results. Turning the plants towards the light should not be done unless

done regularly.

Besides light, house plants require a good supply of fresh air. Ventilation is

absolutely necessary.

Mr. Hall : What is the necessity for draining in new pots, or washing the leaves, or

taking them from the window ]

Mr. ScARFP : A great many persons are in the habit of giving too much water and

thus drowning the plant out, hence the need of proper draina^ie. Washing the leaves is

a great protection to those plants that have been raised in ordinary houses, where a cer-

tain amount of dust will always accumulate on the plants. I find it makes them much
more healthy, and improves them very much.

Mr. Groff : Gasoline does not affect the plants injuriously ; I light my window with

it entirely. Pots over four inches in diameter should be drained. The question of water

is a vexed one among amateurs. The experience of the late Petor Hendersoa was that

there was no difference between using hard or soft water as far as its eff"ect was concerned.

My own greenhouses and beds are all watered with hard water all the year round, and I

am satisfied with the result ; I obtain it from springs, being furnished by hydraulic rams.

Mr. Hall : You must remember that Mr. Peter Henderson did not grow his plants

in the house.

Mr. Groff : Of course a great deal depends on the soil.

Mr. LocKiE : Does Mr. Groff use perfectly cold water in the conservatory ?

Mr. Groff : In a small house with the thermometer ten degrees below zero I have

broken the ice and taken it in with the ice rattling in the cans and watered the plants of

the house all winter with it. The temperature of the water would never ba under forty

degrees while the temperature of the house would be sixty at the time of watering For

a short time a portion of the soil in the pot might be reduced to the mean temperature of

about fifty degrees which could not be injurious, and that would only be for a short time.

I practised that for some years without an injurious effect.

Mr. W. E. Saunders : The presence of lims makes the difference between hard and
soft water. Lime being added to many soils is a great advantage

;
yet I would not

recommend hard water as preferable to soft. The Creator waters his plants with soft

water. (Hear hear.) I don't know that we could do much worse than follow his example.

Suppose I forget to water a plant, and at eleven o'clock I notice it wilting, does Mr.

Scarff mean that we should not water that plant while the sun is shining 1 It has five

or six hours of sun yet to resist without water. It seems to me that refraining from

watering plants when the sun is on them is like refraining from drinking when you are

thirsty. If you are thirsty then take a drink. (Laughter.)

Mr. Groff : I think Mr. Scarff's idea was that it should not be left until it required

watering when the sun was shining. (Laughter.) I think the water that is gathered at

the roots of plants may be considered hard water. During the early part of the past

season we had no rain ; all the moisture plants received Vas from this cold spring bottom,

spring water certainly, and the result was most satisfactory.

Prof. Oraig : Each gardener at the Experimental Farm follows with very great

advantage the plan of using nitrate of soda just about the time the plants are coming
into flower.

89



59 Victoria. Sessional Papers (ISTo, 20). A. 1896

Mr. Hall : You will gee the ladies to kill the plants if you give^them that secret

;

they will give them too much. (Laughter.)

Prof. Craig : Dissolve one ounce of nitrate of scda in three gallons of water and
use it about twice a week, and you will very readily notice the increased vigor of the

plant and the luxuriant foliage you will have on them. It is cue of the best tonics for

geranium, than which I don't know any house plant better suited for cultivation and that

will stand more abuse and give moie flowers; I don't think that the geranium is appre-

ciated sufficiently by our flower-loving public and by the ladies.

Mr. Groff : The whole question of watering may be summed up in this : ^The man
•who knows how to water knows it all, because on watering tco much or too little the

whole success of the plant depends. Over-watering will kill just as much as under- water-

ing.

The Secretary : Mr. Saunders has a very large collection of ^^house plants ;'I think

we would like to hear something more from him.

Mr. Saunders : I think it is better to vse water in winter that does not produce a

sudden chabge. I have been using city water in my conseivatory : it comes to us at a

temperature of about fifty-five, or fifty and T have attributed to the temperature of the

water the fact that the plants have not ccme on as I thought they should, and I am about

nc^w to introduce a mixture of hot and cold until I get a medium temperature. 1 have
been thinking that for spraying plants perhaps too warm water can hardly be used pro-

vided it is put on with a fine spray. Passing through the air it must lose almost if not

quite all its supeifluous heat, and reach the plants just in a gentle medium temperature
which we might liken to that which the rain has on a warm spring morning.

Mr. Dunn, (Woodstock) : Would it not be a good idea to take the flowers in the

shed and water them there, if they sufier from the sun's rays,

Mr. Groff : It has been claimed by the best experts that nothing is to be gained

by warminig the "water, and that there is no necessity of doing it, or of watering with soft

water, unless it is as convenient as hard.

Mr. LocKiE : I erected a small greenhouse last fall, and put up a tank pretty well

elevated, and leave the water in there until it becomes the same temperature as the house,

and I think that succeeds very -well.

GARDEN AND HOUSE PLANTS.

The President : Our next subject on the programme "will give hints on growing

garden and house plants by Mr. Fred Mitchell.

Mr. Fred. Mitchell of Innerkip, before reading his paper said : As an amateur

and a professional I have had a life-long aquaintar.ce "with the subject under discussion,

but I long ago discarded the custom of placing broken potsherds in the bottom of the pot

for drainage, I found that if the earth was not of a fibrous nature there soon would be

no drainage at all, that earth, when it is watered heavily will fill all the crevices in the

pieces of pot which you place in the bottom. The drainage I use is the fibrous roots

which I sift from my compost heap—a portion of the roots of the sod. These I place in

the bottom of the pot, and I find it is the best drainage I can get. As it decays, if it

does not become more open, it counteracts the washing down of the earth, and in pots with

that drainage enough of the drainage remains till the plant is to be potted again no matter

if that may be a year. I agree with Mr. Groft that one of the most important things iu

successful plant raising is correct watering. It is one thing which I have never had yet

and I have as good men and boys in my employ as anyone has, but I have never

been fortunate enough to secure one that fully understood watering plants. Anyone
who has the knowledge naturally to define the amount of water that a plant needs will

90



59 Victoria, Sessional Papers (No, 20). A. 1896

geuicaly no d. saccensial plaat giOvver ia auy paio of ihij world. As to Leuipeickoure of

water, the only heed 1 have taken was that if the temperature of my house was already
low I was careful not to use cold water and make the temperature still lower ; if the tem-
perature is high I have never been particular if the water was cold ; if the temperature
was overly high I considered it might even do good in a measure by counteracting it. I

have known people when their plants would be frozen in the open air to put water on
them. I have advised them constantly against this. This year, at the time of the severe
frost some parties determined to prove whether I was correct or not, and they watered
portions of their plants and left others unwatered ; some sprinkled water even on black
currant and raspberry bushps and they turned white as if a fire had passed over them,
while the plants that had been left unwatered recovered their usual color. I shall just

give you this advice, never water a frozen plant. Mr. Mitchell, then read his paper as

follows :

As I noticed sometimes plants subjected to unnatural trtatuient, or placed in situa-

tions uncongenial to them, and where, perhaps, some other plant would give to the grower
a far larger measure of satisfaction, I thought possibly such advice as I could give on
these heads regarding some of our commoner plants might be more useful than the some-
what uncertain information I could give relating to newly introduced plants.

There are also general questions which I am frequently asked as to the reasons for

failure, and the way to success in plant growing, answers to some of which I will

endeavor to include.

I will commence with the Geranium, perhaps the best-known flowering plant of all.

There is very little advice to give regarding it. A larger general measure of success is

attained with it than with any other flowering plant. It is not exacting in situation or

treatment. One of the very few mistakes made with it in open air planting is that some
persons thoughtlessly use too many varieties. In prominent situations, where planted

for display, this spoils the effect. One variety in a bed produces the most striking

effect. For this purpose no other variety yet introduced equals the well-known Heter-
anthe, or, as it is often called, " Double General Grant." Bruant is a much recommended
variety of the same type and of nearly the same color. I find it to be not of nearly so

good a constitution. S. A. Nutt is the best very dark-flowered variety for the garden.

White and light-flowered varieties are never a perfect success in the open air. Mrs.
E. G. Hill is one of the best salmon-colored varieties for the garden. There are very
many varieties equally useful for pot culture.

There is perhaps no, other plant of which so many are yearly bought and with which
so small a measure of success is attained as the large-flowered Fuchsia. The fuchsia is

not exacting in the matter of soil or even in the amount of water it receives, but it is

imperative that the temperature should not vary excessively and particularly that it

should not run extremely high. As a spring and summer flowering plant for a cool con-

servatory it is very useful. I have attained the highest degree of perfection with these

large-flowered fuchsias by placing the plants when commencing to bloom far from the
glass on a low bench or on the ground itself, where the temperature is moderately low
and even. In such a situation these plants are very beautiful. The variety known as

Storm King is the most easily managed of all the large flowered fuchsias. The smaller-

flowered varieties, which have been less improved from their original species, are many
of thfm plants of easy management.

The large flowered Cannas, of which so much was expected and promised when they
came out a tew years ago, have not been universally satisfactory. Failure, I notice, is

generally due to planting in shaded situations or insufficiency of water during dry terms.

Oannas require an open sunny situation and plenty of water artifically applied in the
absence of rain.

The plant known as Galadium esculentum requires the same treatment and situation

as the Canna

A plant which used to be a common garden plant, and which, when I was a boy, I

used to see a striking object in the garden plots of that day is Monarda didijma. It is
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very showy when in flower, and remains in bloom a long time. It is an excellent plant

for the background of a lawn or among trees skirting a driveway. It is one of the very

few plants which will flourish under the shade of trees. It is a native plant and is gen-

erally found on cool moist banks in partial shade. It is becoming rather rare.

One of the very best summer conservatory plants, and perhaps the least understood,

is the Tuberoiis Begonia. In its variety of form and color it is a brilliant display in

itself throughout the whole summer. The greatest and brightest display can be secured

by it alone if properly managed. Like the fuchsia, a rather low and even, summer
temperature is necessary to the most perfect ^^esults.

The glass should be whitened or shaded in some way as soon as hot, bright weather
may be expected. As for most fine rooted plants an open porous soil is the best, but

success may be attained with it in soils quite difl[erent from this, if the temperature is

kept right. The bulbs can easily and safely be kept through the dormant season in any
cool cellar. Some would-be authorities tell us the temperature should never go below

fifty in the place in which the bulbs are stored. There is nothing in this ; a low temper-

ature is in no way injurious, if it does not go below the freezing point.

Enquiries are often made of florists for plants which will withstand the eflfects of

coal gas. I may say, as I have often said, that there is no plant to which coal gas is

not, more or less, injurious. Plants with hard coriaceous leaves do not so quickly

shoiv the eflfects of it. Neither do plants, which remain inactive for a period, show
immediate effects of it during the period of their inactivity. But to all plants coal gas is

poison, slow or quick, according to their nature or to the condition in which they may be

when subjected to it. Plants grown by florists when first removed and subjected to

ordinary dwelling-house conditions, will often (even if no coal gas be present) be aflfected

in appearance by the change to greater or less degree. The usual reason for this is that

the air in the dwelling is drier than it is in the greenhouse. If the dryness is not

extreme the plant will soon accommodate itself to its new conditions. But if the air be

so dry as to be of a burnt or kiln-dried nature the plant will never flourish.

Enquires are often made as to the amount of water house plants should receive. A
general rule is that water should be sufiiciently withheld to allow admittance of air

to the roots every two or three days at least. Saucers which are often used in dwelling-

houses under the pots should only be used to catch such water as may drain from the

pots when watering. The only common plants which will thrive with the saucers con-

stantly filled with water are Sedges and Oallas.

There are no hard and fast rules for the management of plants. He or she will be

the most successful who makes a study of the general and individual nature and
necessities of plant life.

Mr. Groff : I would like to ask Mr. Mitchell if his reference to tuberous begonias

referred to them as house plants, conservatory plants or bedding plants.

Mr. Mitchell : I referred to them as conservatory plants, but I have experi-

mented with them also as bedding plants, and I have not personally found them alto-

gether successful. I have seen them growing to perfection in the open air with others

but they have not done so with myself. They do the best in the open air or in places

moderately sheltered, or where they do not receive much wind. It seems as if they

cannot abide heavy winds.

Mr. J. Cameron : Do you recommend putting pots in the sand for the purpose of

keeping them damp ?

Mr. Mitchell : It certainly will do them no harm, and I think it might be some
benefit. I believe that there is only a small portion of the people here who have seen

the tuberous begonia at its bast ; it is most beautiful indeed, and makes a perfectly

grand display. A summer conservatory with nothing in it but tuberous begonias can be

made as bright and beautiful as it is possible to make it. (Hear, hear).

Mr. Parker : Was not the injury that was done to these frozen plants with

water done by watering at an improper time 1 If they were frozen during the night
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and you allowed them to get the air too warm it seems to me the water might
assist in extracting the frost from them, but if it was done a little too soon or a little

too late of course it would be a serious injury.

Mr. Mitchell : I think it would not possibly injure the plants so much if the

water was put on in the way we have been told today was the proper way of

spraying, that is, to fall in a light spray ; but anything in contact with the plant

that puts it in motion when it is frozen is sure to injure it. If any animal step on
frozen grass it will leave a dead spot.

The President : We have with us two delegates representing the Michigan Hor-
ticultural Society, who will convey to us fraternal greetings from their Society.

Mr. EiCE : Many people in Canada know of our state because it is the home of

their children and friends. The State of Michigan would reach from Sarnia to Mon-
treal and from Port Huron to Lake Ontario. We have more than one-half as many
inhabitants in Michigan as you have in all Canada from ocean to ocean. It is the horti-

cultural society of this grand state which fends you greetings to-night. Among the

happy events of my life that I love to look back upon are the times when I have been
privileged to meet with the bright men of this Association in the past. I think you
know how to use people well, and you have such a studious disposition in studying all

your work. Before I came to Woodstock I was told by a party who used to live here

that the town was a long way behind the times ; but when I looked around j our pleas-

ant streets and homes to-day and visited your active workshops I asked myself, where
would you be if you were up to the times ? (Laughter.) I looked around for poor

men's homes, but found pleasant cottages surrounded apparently with comforts, pleasant

yards, and everything looking neat and tasty. When we went over to your College

and saw the young men there learning habits of industry as well as habits of thought, I

felt that we would soon reap the advantage from this ; and why 1 Because Canada ia

to us the reservoir from which we draw our young people. (Laughter). We are too

busy in our country to raise up large families of children, but here in Canada you have
the reputation of raising the finest hogs, sheep, cattle and horses in the world ; and why
not raise the finest stock of the other animals ? (Laughter). Now if you are going to

send that stock over to us, don't send scrub stuff; we have had enough of it.

(Laughter). My daughter after passing through this beautiful country around Wood-
stock and valleys around London and the Grand River, and those vineyards down about

Winona, said to me :
" Papa, I see now why it is that only the meaner class of people

come from Canada to our country." I asked, " Why?" and she answered, " They have

such a beautiful country that none but a mean man would leave it." (Laughter and
applause). It is often hinted that you would like to become part of the United States;

but don't do it. (Hear, hear ; and a voice, " Don't be afraid.") We know Michi-

gan would be so eclipsed that we would have to sell right out and move down here, and
you would become the greatest and grandest and most glorious spot on earth ; no other

spot would be so beautiful, so thickly inhabited, so fi.lled with the industries of all sorts

as this portion of God's footstool. No other portion is supplied with such water powers

;

you can manufacture for all the earth. Now just stay as you are ; don't rival us too

much; don't get too big. (Laughter.) Canada is often represented as our younger
sister. Well, we are proud of her ; she is a nice, spruce girl, and a pretty lassie,

(Laughter.')

Mr. Watkins : When our President at our last meeting asked me to go to the

State of Illinois as a delegate I .said no ; then he said, "Go down to Indiana ;" I said,

*' No, T dont feel like it ;" but when he asked me to come over to Ontario, I said I would
do that with the greatest pleasure. (Applause.) Some of you might wonder why. It

is a very difficult route—I have to come four or five railways to get here. But the

reason I came was that three or four years ago I had the happiness to be a guest of your
Agricultural Society, and if I ever had a happy time it was then. I met a great many
men that I have been very glad to have known—Frederick Stone, of Guelph, and the

Snells, and a lot of people that were a delight, and I knew that I should come to just

such another place here, and I did. I am happy to be with you to hear your bold and
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careful and crystallized way of talking of subjects that you take up. You know that
you have the future horticulture in your hands. There has been an allusion to annex-
ation. I don't believe the people of the United States entertain the least idea of it.

Not that they would not get the best people on earth, but we have had a bitter experi-

ence in our civil war in trying to hold down an immense territory. It would be a

poetic thing to see this continent all governed by one people, but 1 think in the nature
of things it would be impossible for any one government to hold so many classifications

and environments and soil and conditions in one people. People are jealous, and poli-

ticians are tricky, and it would make trouble, and it would cause wars and bloodshed,
and injure all parties. The best thing for us is a genuine, square, honest, fair, fraternal

reciprocity. (Hear, hear, and applause.)

The meeting, which had been enlivened by several musical selections, closed with
the national anthem at 10.30 p.m.

THIRD DAY—MORNING SESSION.

The Convention resumed at 10 a.m.

On request of the President, Mr. McNeill read the report of the Nominating Com-
mittee.

THE OFFICERS FOR 1896.

President, M. Pettit, Winona, Vice-President, V/. E. Wellington, Toronto; Secretary -Treasurer arvd

Editor, Linus Woolverton, Grimsby ; Directors : W. S. Turner, Cornwall ; R. B. Whyte, Ottawa ; George
Nicol, Cataraqui ; Wellington Boulter, Picton ; Thos. Beall, Lindsay; R. L. Huggard, Whitby; W. M.
Orr, Fruitland ; A.M. Smith, St. Catharines ; J. S. Scarff, Woodstock ; John Stewart, Benmiller ; T.
H. Race. Mitchell; Alexander McNeill, Windsor; G. C. Caston, Craighurst. Auditors: A. H. Pettit,

Grimsby; George Fisher, Burlington. Representatives on the Board of Control of the Ontario Fruit Ex-
periment Stations: Messrs. W. E. Wellington, A. H. Pettit and A. M. Smith.

The Report of the Nominating Committee was adopted as a whole.

The President : I thank you for the honor you have done me in electing me for a

second term, and I only ask for a continuance of the kind assistance and consideration

I have received at your hands during the past year. I assure you that I shall do all in

my power to forward the great industry that we have here represented. (Applause).

REPORTS OF EXPERIMENT STATION BOARD.

The Secretary : The operations of the experimental stations are so extensive, and

the report is so bulky and so much in detail, that it would exhaust all the patience of the

members to hear it read.

Mr. A. H. Pettit : As this report is so bulky and will be published in our annual

report, I would suggest that we pass it over, as we have so much to be done at this

session.
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TREASURER'S REPORT FOR THE YEAR 1894-5.

Receipts. Expenditures .

Balance on hand Dec. 1, 1894 140 87
Members' fees 2,477 47
Governmeat grant 1,800 00
Advertisements 243 62
Binding and bound volumes 34 47
Back numbers, etc 11 02

Amount due Treasurer L>ec. 1, 1895. 38

84,707 83

S e.

Canadian Horticulturist 1,666 95
Salary Secretary- Editor and assistant 1,200 00
Cromo lithographs 272 00
Plant distribution 262 24
Directors' expenses 238 98
Commission 231 78
Affiliated societies 191 52
Postage and telegrams 152 23
Express and duty 113 14
Printing and stationery 105 91

Stenographer
Illustrations . . .

Committees
Binding of volumes
Advertising
Discount
Petty cash

80 00
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a way as to insure their confidence in his proposals. Through his efforts the following

affiliated horticultural societies have been formed :

Niagara Falls South, 100 members; Woodstock, 94 members; Lindsay, 90 mem-
bers ; Paris, 67 members ; Port Colborne, 61 members ; Brampton, 63 members ; Port
Hope, 75 members ; Waterloo, 70 members ; Trenton, 60 members ; Napanee, 58 mem-
bers ; Grimsby, 58 members.

I believe that it is the true way of enlarging the work of our Association, because it

means a large number of local organizations in closest sympathy with our work.

You will be interested in knowing what was done in the spring of 1895 in the way
of plant distribution. The following is a list of the plants distributed :

Pearl gooseberry 1,164 plants.

Green Mountain grape 336 "

Eosa rubifolia 381 "

Ootoneaster Vulgaris , 155 "

Gabriel Luizet rose 99 "

Sarah raspberry 88 "

Douglas Fir 65 "

Pinus Ponderosa 57 '*

Strawberries (sets of four plants) 18 "

Smith's Giant raspberry 3 "

These were wrapped with more care than usual with damp moss in oiled paper and
an outside wrapper of heavy paper. They were mailed as fast as ready, the last being

mailed on the 11th of May. It would appear that this distribution has given more than

usual satisfaction, nothing but words of appreciation and satisfaction being received from
subscribers. I have taken unusual care to have everybody pleased, because in time past

there has been a good deal of complaint. In cases where no plant has been chosen by the

subscribers I have sent them such plants as I thought would be acceptable. Our spe-

cial thanks are due to Professor Wm. Saunders, Director of the Central Experimental

Farm, Ottawa, to whom we are indebted for a large proportion of the stock sent out.

It is a question for us to consider in the near future, if not at this meeting, in what
manner we ehall continue the plant distribution. It is experimental work of a slow

kind. The reports are scantily made and the chief good of work consists in scattering

far and wide valuable new varieties of Iruits or flowering plants. I would suggest that

the experimental part of this work be entirely given over to the Board of Control of the

Ontario experiment stations, and that only such stock be distributed among our mem-
beis as from time to time is proved to be of value, either by cur own stations or by
the Dominion experimental farms, or as may for other reasons be considered worthy of

distribution.

The printing of the journal is still done by Messrs. Dudley & Burns, of Toronto, and

the average expense, including engravings, has been S125 per month, not including

colored plates. The woik is well and faithfully dote, thcugh occbsionally behind

in publication. Scmetimes this is my fault, and sorcttimes it is the fault of the

printers, but I assure you I am trying my best to have it issued as soon as possible

after the first day of each month.

The colored plates ha^e been continued in most issues of 1895. I find a certain

class of subicriters highly appreciate them, and I think it would be a great mistake to

wholly discontinue them ; still, -with your appioval, I propose in future to increase the

number of engravirgs and lessen the number of colored plates, unless such lithographs

can be secured as will more truly represent the actual size and coloring of our fruits than

some of these which have appeared in the past. If our funds would permit, I -would

suggest the making of seme original colored plates from nature, giving the true size and

color of the fruits as gro^wn in Canada. These vould prove of value, and -would add

iDUch to the high standing cf cur journal and of our reports in foreign countries. As 8&
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example of the good work that might be done in this line, I would refer you to the fine

plates, true to nature, which illustrate the " Bulletin of Agriculture and Floriculture,"

published in Gand, Belgium.

With all economy, I find it a great difficulty to keep the balance on the right side.

We need more money for our work. Our industry is the most important one in Canada.

The dairymen have received an addition to their grant, and we are quite as well entitled

to it as they are. Our directors should have more than bare expenses ; our journal

needs additional expense put upon it, and lecturers should be sent out to affiliated

societies.

I would suggest that a committee be appointed to interview the Minister of Agri-

culture on this subject, asking that our grant be increased for the purposes above men
tioned.

This report was received and adopted.

REa.^ORT OF NEW FRUIT COMMITTEE.

D. W. Beadle : The New Fruit Committee are able at this meeting to give you a

verbal report. Owing to the frosts the number of seedling fruits and new fruits received

this year has been comparatively very few. I took some pains to communicate with all

who had sent new fruits to this Association in years past, writing over a hundred letters,

and I have received replies from some of them. Anything of any importance will be

detailed in the report which I will prepare and send to the Secretary.

Letters were sent to all those who had, previous to 1894, sent samples of seedling

fruits which had been favorably mentioned in the reports of this Association, but owing
in large measure to the frosts of May subsequent to the very warm weather that had
forced vegetation into unusually rapid development, comparatively few were able to comply
with our reouest to be favored again with samples of these fruits.

Notes were carefully made of such as were received, a synopsis of which is here-

with presented as follows :

From Mr. J. C Bull, Weston, Ont., were received samples of apples grown from
seed of the Rambo, the trees all of the same age, somewhere between thirty and forty

years. These were sent to Mr. Oraig, but the letter describing them was sent to the

cha'rman, which stated that the fruit was also mailed to him. After waiting some days
without any tidings of the fruit, and not having received any reply to his inquiry

whether the fruit had been sent, the chairman sent Mr. Bull s letter to Mr. Craig, and
shortly after learned from him and from Mr. Bull that the apples had been sent to Mr.
Oraig and that he had been waiting to learn whence they came. Owing, probably, to

this delay notes were not taken by Mr. Craig of all of the numbers. Those taken are

dated September, 1895.

No. 1. Size, medium; form, round, regular; skin, yellow, with faint blush, and inter-

spersed with numerous black dots ; stem, large, slender ; cavity,broadand smooth ; calyx

open; basin shallow, wrinkled; flesh, yellowish, juicy, melting, pleasant sub-acid ; rather

promising, Mr. Bull says No. 1 is smaller than usual, the tree a good bearer, but rather

delicate.

No. 2. Mr. Bull says the tree is very productive and hardy, the fruit usually larger

than sample sent. No notes by Mr. Craig.

No. 3. Size large ; form, i-oundish conical, regular ; skin, greenish yellow with
numerous dots ; stem, moderately stout ; cavity narrow and deep ; calyx, open, basin

shallow, roughly wrinkled ; flesh, white flaky, juicy, quality good, sharp sub-acid ; texture,

rather tough ; decidedly promising ; more color wanted. Mr. Bull says fruit fairly repre-

sented by sample, tree hardy and productive.
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""" No. 5, Mr. Craig notes it is not as valuable as Nos. 1 and 3 ; smaller, more conical,

-with stripes ;
quality medium. Mr. Bulls says, " a hardy tree, bears very well, but not

so heavy as some of the others." He also says No. 4 is very hardy and productive
; No.

6 a good bearer and hardy, fruit sw^eet. But no notes appear to have been taken by Mr.

Craig of Nos. 2, 4 and 6.

Seedling apple from W. H. Leef. Orillia, Ont., October 4th, 1895. Description

taken from Mr. Craig's notes. Size, medium ; form, oblate, somewhat irregular ; stem,

not mentioned ; cavity, broad, moderately deep, russeted ; calyx, not noted ; basin,

shallow, somewhat irregular ; flesh, yellow, juicy, mild sub-acid, pleasant, fair quality;

season, October and November. Fairly promising. No mention of the tree.

Seedling apples from Watson Griffin, Montreal, October 5th, 1895.

No. 1. Shiawassee Beauty type. Size, large ; form, oblate ; skin dark crimson.

Much overripe, October 10th,

No. 2. Probably Autumn Strawberry or foundling. Exact in taste and appear-

ance. Now over-ripe, October 10th.

No. 3. Like Westfield Seek no Further. Size, medium ; form, oblate ; skin, dark

areen interspersed with crimson markings ; flesh, juicy, brisk sub-acid
;
season, midwinter.

Promising.

No. 4. Size, large, Alexander type ; skin, greasy, overspread with purplish red
;

flesh, yellowish white, tender, juicy, melting, sub-acid
;
quality good, much better than

Alexander. Worthy of further trial.

Such are Mr. Craig's notes on these apples from Mr. Griffin.

Seedling apples from 0. H. Roberts, Paris, Ont.

Harold. Size, medium to small ; form, oblate with conical tendency, regular ; skin,

smooth, glossy, with bloom, dark crimson, with greyish, russety patches near the cavity;

stem, short and stout ; cavity, broad and moderately deep ; calyx, closed ;
basin, small

;

fleth, white, firm, somewhat pithy, juicy, but not strikingly so, sub acid, quality, medium

to poor. Season Christmas,

Percy. Small, resembling Longfield in size and appearance, but somewhat tough

and woody in texture,

Charlie. A small, crab-like apple of bright, attractive appearance and good quality

and a keeper, but too small. Such are Mr. Craig's notes of Mr. Robert's apples.

Seedling apples received from Mr, McD, Allan, Goderich, Ont,

Breckenridge. Mr. Allan says grow-n by John Breckenridge, Goderich, a great

bearer, long keeper, and towards spring of excellent quality. Resembles Northern Spy.

Size, medium to large ; form, approaching oblong ;
ribbing, very obscure, sometimes

wanting; skin, yellowish green, partly covered with stripes and splashes of red, thick

and tough ; stem, slender ; cavity, deep and broad ; calyx, open ; basin, shallow, almost

wanting ; flesh, white, flaky, juicy, sub-acid, with Northern Spy flavor
;
said to keep all

winter. Worth cultivating.

Jordan. Russet type. Size, eight and one-quarter inches in circumference, two and

one-half inches long ; form, regular, roundish oval ; skin, greenish yellow, thinly covered

with licht russet, with russet more dense in numerous patches and sparsely sprinkled

with grey dots ; stem, three-quarters of an inch long, moderately stout ; cavity varies

from broad aad shallow to deep, narrow and lipped ; calyx, proainent and closed, occas-

ionally open with broad segments ; basin, shallow, smooth ; flesh, a greenish yellow, fine

grained, moderately juicy, breaking, mild sub-acid, rich, pleasant, quality, very good,

resembles Pokeepsie Russet in flavor ; season, late winter. Deserves attention. Mr,

Allan says : This apple is grown by F. Jordan of this town. It is a long keeper and

of tine quality when ripe It will easily keep till June.

Seedling apple from Milton G. Bruuer, Olinda, Ont., who suggests for it the name

Ella. Size, medium ; skin, yellow, striped with red and crimson ; flesh, white, melting,

moderately juicy, mild sub-acid, quality fair ; season November to January,
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Tvjo Seedling apples from Thos. Connolly, Lindsay, both yellow, fairly attractive in

appearance, but not good enough to be commended for dissemination. Notes of Bruner's

and Connolly's apples by Mr. Craig.

Seedling apples from J. Cuppage, Orillia.

Pioneer, No. 1. Size, medium to small ; form, roundish conical ; skin, yellowish

green, with a ruddy check, and thickly covered with irregular russet dots ; flesh, yellowish

white, not juicy, mild sub-acid, quality poor ; season, parly winter.

Xo. 2. Size, about ten and one-half inches in circumference ; form, oblate
;

skin, mostly covered with light red, abundantly streaked with deeper red and sparsely

sprinkled with very minute specks; flesh, yellowish white, almost coarse, ]uicy, subacid,

quality poor.

McLeod, No. 3. Size, medium to small
;

poor in quality ; seeming'y a November
apple not worth disseminating.

Diamond, No. 4- Size, medium to small ; form, oblate ; skin, greenish yellow,

thinly mottled and splashed with red in the sun ; flesh, white, slightly tinged with green-

ish yellow, coarse, moderately juicy, very mild, sub-acid, not rich but pleasant
;
quality

not good enough to warrant its dissemination.

Kean's Seedling, grown by Rev. Thomas Williamson, Orillia, sent by Mr. G. H. Hale,

Orillia. Size, medium, nine inches in circumference and two and one half inches high ; form,

conic oval, slightly oblique; skin, for most part a p'lrplish red on yellow ground, mottled

and splashed with a darker shade, thickly sprinkled with light grey specks, which appear

almost white in contrast ; stalk, three-quarter inches long; cavity, deep, nearly trian-

gular, slightly lipped : calyx, open, segments long pointed, reflexed ; basin, large, of

moderate depth, slightly wrinkled ; flesh, yellowish white, moderately juicy, flavor with-

out character, quality poor.

Two apples from Franklin Orandall, Lindsay, Ont. Received December 6th.

Hed Bock. Tree, a seedling, hardy : fruit, size medium ; form, conic oblate ; skin,

light yellow, overspread with red, splashed with deeper red and sparsely sprinkled with

small whitish dots ; stalk, very short and stout ; cavity, broad, deep, slightly russeted,

and irregular in outline ; calyx, small, segments short, open ; basin, irregularly cor-

rugated, broad, of medium depth ; flesh, yellowish white, coarse, juicy, sub-acid, quality

not quite^ood ; a good keeper, but apt to rot at the core.

Empress. Tree came up on a spot where a Baldwin was once growing, it is now
tifteen years old, has been in bearing ten years, bears every year. In 1894 the crop was
three barrels, in 1895 was seven barrels. It is a free grower and extremely hardy.

Fruit, above medium, ten inches to ten and one-half inches in circumference ; form,

oblate, fl.attened at both ends ; skin, greenish yellow, with a solid carmine blush where

exposed, splashed with deeper shade and thickly sprinked with minute dark brown
specks margined with green ; stalk very short, and stout ;

cavity, broad ; moderate depth,

slightly russeted around the base of the stalk ; outline irregular, with a slight lip ; calyx,

open ; segments, broad and short ; basin, broad and deep, not wrinkled but somewhat
irregular and precipitate. Flesh, nearly white, almost tine grain, mild, sub-acid, juicy,

pleasant flavor
;
quality very good ; core, small. Mr. CrandaU says the fruit is at its

best about April when kept in a cool cellar, A very promising variety, worthy of further

trial.

Apple from Mr. John Miller, Markham, Ont. December lith, 1895. Tree forty

years old, was growing on the farm when Mr. Miller took possession twenty-eight

years ago : is healthy and a regular bearer. Fruit, of medium size ; form, roundish

oblate ; skin, smooth, yellow, red on one side, and splashed all over with bright red ; stem,

very short, not very stout ; cavity, deep, narrow, smooth, lightly russeted ; calyx, closed,

segments, broad and short ; basin, shallow and uneven ; flesh, yellowish white, fine

grained, juicy, mild, sub-acid, pleasant flavor; quality good; core medium, seeds very

plump ; season, December and January. An attractive apple, no better than others of

same season now in cultivation, but may prove valuable in some sections on account

of the hardiness and productiveness of the tree.
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The following descriptions are from notes taken by Mr. Craig. For varying reasons

Mr. Oraig was not able to forward samples of all of the fruits received by him to the

other members of the committee, therefore in such cases the description given is credited

to Mr. Oraig, from whose notes they are taken.

Seedling apple from A. W. Forfar, EUesmere, Ont., reported in 1869 by Fruit

Growers' Association of Ontario. Fruit, of medium size ; form, oblate conical ; skin, a

clear golden yellow, with a difl'used pink blush ; stalk, slender ; cavity, broad, moderate'y

deep and slightly russeted; calyx, open ; basin, shallow and plaited ; flesh, white, flaky,

moderately juicy, firm, mild sub-acid, with sweetish after taste, flavor pleasant, good to

very good, core small ; season, September and October. In good eating condition

Ssptember 24:th, 1895.

Seedling apple from Mr. Seth C. Wilson, Whitby, Ont. Fruii,, of medium size ; form,

roundish, ribbed ; skin, greenish to yellow with dark dots ; stalk, short, one-half to three-

quarters of an inch ; cavity, deep and smooth ; calyx, open; basin, ribbed, small and deep;

ilesh, white, crisp, juicy, brisk subacid, breaking, flavor pleasant; season, August.

Kesembles in a general way Grimes Golden, with less regularity.

Seedling Plum^ from Allen Bros, Winona, Ont., August 9th, 1895.

No. 8. Examined August 24th. Fruit of medium size, form egg-shape, skin green.

Too badly shrivelled to gain an idea of the quality.

Seedling Peaches, from H. A. Bailey, Amherstburg, Ont. Both samples in poor

condition. September 20th, 1895.

No. 1. Overripe when received ; one of them quite decayed, but apparently of

good quality.

No. 2. A clingstone, of tine appearance, but watery and of poor quality.

Scions of the most promising varietie.s, above noted, have been secured by Mr.

Craig, and root-grafts will be available for distribution next spring to the experimental

fruit stations.

/ D. W. Beadle, Toronto,

„ ... } Chairman
;Committee : . j^^^ ^^^^^.^ q^^^^^^ q^^ .

( A. McD. Allan, Goderich.

REPORT OF COMMITTEE ON FRUIT EXHIBIT.

Your committee appointed to examine the fruit exhibit upon the table have to

report that they find a very fine display of old and new fruits made by Mr. W. H.

Dempsey, of Trenton. Among his new apples worthy of note we observe a medium

sized roundish, dark red one, very handsome, somewhat resembling a Spy—a cross

between that old variety and Golden Russet. Also another cross between those two

varieties, named Walter, previously shown at Peterborough and described in the report

of that meeting. In his exhibit are also seen very fine specimens of Hubbartson's None-

such, Westtield, Ontario, Newtown Pippin, Lord Burleigh, Mcintosh Red, Stark, Ameri-

can Pippin, etc.

Mr. W. S. Turner, of Cornwall, shows a handsome plate of Gideons, and some very

fine Mcintosh Red, La Rue, Wealthy, Red Bietgheimer, Canada Baldwin, and specimens

of a few other older varieties.

Mr. A. M. Smith, St. Catharines, shows the Princess Louise apple, six varieties

of pears and well preserved samples of the Niagara and Vergennes grape.

Mr. L. Woolverton, of Grimsby exhibits a very fine sample of Cranberry Pippin, .

Blenheim Pippin and Princess Louise.

Mr. H. Jones, of Maitland makes an attractive display of ten varieties of apples,

among them the Red Mcintosh, an extra fine Fatneuse, a fair sample of Li Rue, Peveau-
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kee, Ben Davis, Wealthy, Longfield, Blue Pearmain, Scott's Winter, and a handsome seed-

ling named Scarlet Pippin. The latter is a handsoaie, reddish, medium sized and very

attractive apple of fair quality.

Another attractive exhibit is one by Prof. Craig, of Ottawa, brought from the

Experimental Station in British Columbia. Among this exhibit are large sized speci-

mens of the Yaudevere, Stark, Mann, Ribston Pippin, Twenty Ounce Pippin, etc. Prof.

Craig also shows a number of varieties grown at the Experimental Farm, Ottawa.

Mr. L. B. Rice, of Port Huron, shows a sample of Ben Davis grown in Missouri,

which seems to be matured much in advance of the same variety grown here.

Mr. W. Newton, of Woodstock, exhibits some samples from a tree bought for the

Newtown Pippin. The samples resemble, slightly, that variety in shape and color, but

not at all in quality or season.

Mr. H. L. Huggard, of Whitby, shows a seedling which he claims to be a long

keeper, and the tree a regular and heavy bearer. The apple is of medium size, of the

Colvert form, but does not appear to have much quality.

T. H. Race, I ^ .,,

^ TVT „ ,
Committee

G. NicoL,
J

The Secretary thought it would be well for Mr. Race to call attention to anything

specially worthy, and let the details come in the printed report.

Mr. Race : the only thing that the committee have to report specially are some of

those seedlings shown by Mr. Dempsey. He has shown some very fine results from
crosses between the Northern Spy and the Russet. The peculiarity of these apples is

that they have the characteristics of the Spy partially ; however, they are very fine

samples. The next very nice exhibit is shown by Mr. Turner, and some very fine

specimens shown from British Columbia. The specimens that were shown from the

Experimental Farm at Ottawa we have said very little about. They don't come up at

all to the apples produced of a similar variety farther west. Special mention should be

made of the apples shown by Mr Jones from the St. Lawrence district, called the

Scarlet Pippin ; it is a very handsome apple, medium size, of fair quality. Mr. Jones
reports that it is a very salable apple down there, and one very much in demand.
We cannot say that it would be an apple that should be very largely cultivated except

for its appearance ; and as Mr. Dryden represented to us here yesterday afternoon, it is

quality that is going to tell in the long run in the British market and every apple

market, and that has been my view for a great many years. A little flash and show may
take for a time, but this apple has the qualities to recommend it for a long time.

Mr. Huggard : I would like to hear the committee's opinion of this seedling I

brought from Whitby.

Mr. Race : There were two or three seedlings placed on the table which we could

not say anything about. They are only medium in size, and they are not very well up
in quality. There is not one of the seedlings shown that would commend itself very

much. We don't think it is advisable to recommend the introduction of any of these

new seedlings unless they come quite up to or a little above the varieties now in cultiva-

tion. We have some splendid apples now, the old standard apples, and have such a

variety of them that we don't care to recommend the increasing of the number of

varieties unless we can get a seedling that really comes above them in quality and every

other character.

Mr. Huggard : The qualities of that seedling does not show itself till March.

Mr. Race : It is not better than the Mann.

Mr. McXeill : Will it be more prolific than the Mann ?

Mr. Huggard : It is a heavy bearer, and quite heavy enough for the tree to carry,

and on account of its good keeping quality and its high flavor later on I thought per-

haps it would be commended. It has a spreading habit, a very thrifty tree, free from
roughness of any kind. I admire it very much in the orchard.
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D. W. Beadle : Would Mr. Huggard have the kindness to send about half a dozen
of those apples about the time when they are in order and season for testing, and
send a letter giving a full account of the tree, its hardiness, productiveness, and general
habit of growth, and all the better if he can tell us something about the soil and
average climate in which it is grown. He can send both the apples and letter to Prof.

Craig at Ottawa, without charge, under a privilege granted us by the Government, and
then Prof. Craig can send them to the other members of the committee and we will all

get them without any cost to Mr. Huggard more than the trouble of putting them up
and sending them, and the apple will get all the consideration that it deserves and a full

report at some subsequent meeting of this Association.

METHODS OF ORIGINATING NEW VARIETIES OF STRAWBERRIES.

The Secretary referred to a letter from Rev. E. B. Stevenson of Freeman, who
is a specialist in strawberries and who has spent his life in originating new varieties.

From him in the future we will hear some interesting things that will be of great value to

us in our experimental work. (The Secretary read the following extracts from the letter

from Mr. Stevenson)

:

It seems to be there has been no systematic eSort either in Canada or the
United States by those who have had the time and means to improve the straw-
berry. I am very much limited in both respects ; but I am m a small way and in a
somewhat systematic manner seeking to improve on the varieties we have at the present
time.

There are so many points to be looked to and guarded in what we all are look-

ing for, viz., the " Perfect Strawberry" It has to be a perfect plant—strong and
healthy. This is very important. The perfect plant must be free from rust. Some
otheiwise good varieties are spoiled by rust. A high system of cultivation, manuring
heavily with nitrogen manures, serves to increase the tendency to rust ; also certain

conditions of the weather, situation of the beds, low lands, etc.

I have found very little rust when beds are situated on highest lands ; whereas,
beds on ;^rounds seventy-five or one hundred feet below showed considerable rust. I

have little confidence in a variety that is easily attacked by rust.

A seedling, a Wilson and Jersey Queen cross, that on elevated ground was quite

free from rust, when it came to be removed to a lower situation, rusted so badly as

to be of little value. On upland it was one of the most promising seedlings—produc-
tive, good size and quality, etc ; in fact, an improved Wilson. I have found that a large

per cent, of seedlings of Wilson blood, or rather breeding —whether they are seedlings

of the Wilson or seedlings of other varieties with Wilson crosses—are more or less

severely aifected by the rust. A lot of seedlings from Burr's New Pine, crossed with
Wilson, nearly every seedling from this cross gave fruit of superior quality like Burr's

N. P., but the plants fairly burned up with rust as soon as plants were through bearing.

Probably 1,000 seedlings grow the Wilson and Wilson crosses were undertaken with
the hope to secure a Wilson jr., that should possess all the valuable qualities of the
Wilson, (which for so many years caused it to stand at the head as a market berry)

with the addition of increased size, improved quality and more vigorous growth. It is,

perhaps, needless to say the result was failure. Perhaps the Wilson can be crossed on
some pistillate variety and the result prove highly successful. I have decided not to

make any more experiments, using the Wilson as a poUenizer.

I may never reach in the way of a seedling a variety which shall be my ideal of a

strawberry, but I shall aim for it, and never cease to raise seedlings as long as I have
the time and opportunity.

Had I time and opportunity I would cross named varieties with a view of ascertain-

ing which kind and crosses gave the best results. Then I would select this stock, breed
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in and in—seek to develop an inbred strain that would produce its valuable qualities

from seed. A staminate variety from such a breeding could be used to cross an outside

named kind (pistillate sort,) and the seedlings would possess to an eminent degree the

qualities ot the male parentage. These seedlings (the pistillate sorts) C3uld be bred back

again to the staminate sire or to some other staminate variety of the above inbred strain.

I am sure wonderful results would attend some such systematic method of breeding,

have seen enough to satisfy me that there are great possibilities in this line of plant

breeding.

A man must have means and leisure to carry out such a line of experiments. It is

a most fascinating line of study ; much more than the mere testing new varieties, most

of which are only chance seedlings picked up in fence corners and taken from stumps

and stone heaps.

After a few years of such systematic breeding I think we would give much more

valuable results. The method I have used in the past is : I take up the plants, place

them in six or eight-inch pots—I do this in the spring for seed bearing, in late fall for

fruiting—crosses I make under glass so as to control their fertilization. When I have

several staminate varieties that I wish to use pollen from, it is needful to keep these

staminates in a separate chamber or in somo place apart. In fertilizing a s'aminate with

another staminate the stamens have to be removed ' a couple of days before the flower

would naturally open. Then when open apply pollen. There is need to apply the pol-

len several times in order to ensure a thorough fertilization, and have smooth perfect-

shaped berries.

There is pleasure in testing varieties of other men's growing, but there is far more

pleasure, a perfect fascination, in raising and fruiting.

" Pedigree seedlinqs" of you own, not that we find a prize in every variety, but we

do find such a wonderful variety, size, shape, color, texture^ quality, etc., that we are lost

in wonder at these new fruit creations.

I have often wished that I could give more time to this sort of experimental work,

but I have other demands on my time, but I manage to do something in the line of

sought-for improvement with what degree of final success remains to be seen.

REPORT FROM OTTAWA VICINITY.

The Secretary introduced a report by Mr. R. B. Whyte of Ottawa, Director for

District No. 2 as follows :

As I cannot attend the meeting at Woodstock, I send on the following few brief

notes of the condition of the fruit growing industry during the past season in this dis-

trict.

The season opened very favorably, and if it had not been for the severe frosts in

May which ruined the strawberry and gooseberry crops, and seriously injured the others,

we "would have had one of the greatest fruit yields on record. The previous winter was

mo8t favorable, not very cold, plenty of snow, and no thaws to uncover the plants

and expose them to cold winds. The weather during the summer was a great contrast

to that of Western Ontario. Hardly a week passed without copious rains, which, with

abundant heat, induced a most luxuriant growth in every thing that escaped injury from

frost.

The severe cold in the latter part of May, which was so disastrous all over the

country, utterly ruined the strawberry crop in most sections in this district. In some

localities there was a fair crop but my experience was that of the great majority of grow-

ers, all we got was a few quarts of nubbins, hardly a good berry in the whole plot.

Almost as disastrous was the effects of the low temperature on the goosebgrry. For

the first time in my twenty years' experience in gooseberry culture, such viriebies as

Downing, Houghton, etc., usually so prolific, failed t? bear a good crop. Oat of over
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forty varieties, the only one that had anything worth picking was the Whitesmith, my
ten bushes of that variety producing more than 140 plants of other kinds. Singularly

enough, the American varieties suffered more than the more tender foreign ones.

Downing, Pearl, Montana Seedling, Smith's Improved, and Houghton, were all alike

bare of fruit. I hope after another season's experience in growing foreign varieties to

report, through The Horticulturisf, my experiments with over forty kinds.

Though so closely related to the gooseberry, the red and white currants were Vnry

little injured by frost. The crop, while not so good as the previous season, was very fair.

Another year's experience has established the great superiority of Moore's Ruby over all

others as the best red currant. In quality it is away ahead of any competitor, red or

white, large in berry and long in bunch, many of them containing twenty-four harries in

the raceme. It i; a better bearer than Fay, and a much more vigorous grower. It is

not nearly so well known as it deserves to be. Another variety that promised well is the

Wilder. It is more acid than Moore's Ruby, but in every other respect it is a close rival.

Raspberries were very satisfactory this year. No small fruit grown in this district

is so uniformly profitable, for the space occupied and the labor expended, they give a

greater return than any other small fruit. Cuthbert, Golden Queen and Shaffer are the

standard varieties here. There are probably more Cuthbert's grown than all other kinds

put together. Some growers are finding the Shaffer very profitable. One that I visited

last summer told me that it was more profitable than even Outhbert. At first the color

was found fault with, but any one who tried it always wanted it again ; the above three

kinds are almost the only ones grown for market here. But for home use softer and

sweeter berries are preferred, such as Clark, Herstine or Heebner.

Black caps or blackberries are very little grown, not being found profitable in this

section.

Plums, of late years, have been a failure here. We have never been able to grow

the Domestica type successfully. The winter cold is too severe, and our native red

plums are so subject to rot and blight that they are being generally cut down. Our only

hope now is in the Western Americana type, as De Soto, Weaver, Wolf, Wyant, Hawkeye,

etc. These are being somewhat extensively planted, and have so far proved hardy and

free from disease.

The only apples grown to any extent here are the summer and fall varieties, such as

Tetofsky, Duchess, Yellow Transparent, Wealthy, etc. These were a very good crop, and

unusually free from codling moth, scab, etc., though fire blight was pretty bad in some

places.

Grapes were very generally a failure. They were almost as much injured by spring frost

as the strawberry. Those that escaped the frost ripened perfectly—even such late varieties

as lona.

With strawberries, gooseberries and grapes a failure, and raspberries, currants and

apples only an average crop, it has been a poor year for the horticulturist.

With a summer so favorable for growth and the dry fall inducing well ripened wood,

plants of all kinds entered the winter in good condition and we hope for better results

next year.

The Secretary : There is a report of the committee for the selection of judges who
will be available for agricultural societies so that they might communicate with this

Association for names. This report is not sufficiently matured for publication.

The President : When we adjourned yesterday afternoon it was announced that the

important subject of our export trade in apples and other fruits would be taken up this

morning. Mr. Shuttleworth is here, and I will now ask hiac to introduce the subject.
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OUR EXPORT TRADE.

Mr. Shuttleworth : In dealing with the fruit I have always thought that the allied

interests of the grower and the handler of the fruit could not be divested of mutual confi-

dence. We cannot very satisfactorily take the place of both buyer and grower. We
cannot here as growers act as sellers. Our interests as growers are such that they demand
our personal attention ; therefore there has to be some intermediary. There has to be a

middleman
;
possibly he is a necessary evil. I probably represent one of those evils. I

am here to define my position. I think, on the whole, we have enough honorable men
in business who can be trusted to handle the interests of those who produce. I don't say

that all men in business are honest, nor do I say that all growers are honest either. My
experience extends over twenty years, since the time when, as a boy, I could look into

the barrel, almost, I packed apples. I have handled them and watched them from be-

ginning to end, and my experience many times has been bought very dear. I find that

we have honest men and dishonest men in both departments. We ought to have mutual
confidence if we are going to do business. I don't believe it is practical for our growers
to be distributors of their products in the foreign markets, especially because they cannot
be here to grow it and there to sell it at the same time; so we have to have an inter-

mediary. The first thing we must understand is what is the consumer's demand. It is

no use trying to force upon consumers, who are the buyers of apples, an article they don't

want. It is pretty uphill work to give them a good article after they have been running
in a rut, particularly the English consumer. He is not very apt to take on new varieties

and say he likes them better than those he has had long experience with. If they ask for

a Spy grow them a Spy ; if they ask for a Ben Davis grow them a Ben Davis. We have
made mistakes as growers in that we have tried to put upon the market an article that

is not really required. You should understand the whole of the conditions that exist. I

believe it has gone out in one of your reports that the Ben Davis is one of the best ex-

porting apples. I say intrinsically the Beu Davis is nowhere, and as soon as the demind
for that variety of apple is supplied then the surplus supply will have to be slaughtered.

The Ben Davis is almost entirely used for show purposes. It is an apple that is nob good
enough to rot very easily. (I-aughter). I won't say anything about the Missouri or

Kansas Ben Davis— I believe that they are better than our Ben Davis ; but to recom-
mend the production of an apple which can only be used for show purposes would be a
mistake—not that we will feel it so much as those that follow us will. The Spy is a

superior apple intrinsically. It may not be so heavy in its yield, and it may not come
into production so early, but it is an apple that will command a price and eventually

drive all the other apples out of the market—the Pewaukee, for instance, which is not a

good apple. We must take into account the fact that in European countries they are

producing a better article every year. They are not asleep any more than we are. They
are just as cute and just as shrewd and looking as far ahead as we are, and every year

they are producing a better article and putting it up in a better shape. Last year we
had twenty Frenchmen come over to examine the American packages to know how it was
done and see the advantages of it ; and they found that out. I believe, this year, they

obtained our barrels, or barrels made in the same way, and put their apples upon the

market exactly as we put ours upon the market. They are close to the market and they

are also growing a good quality of fruit. I don't mean to say that their apples are as

good as ours. I believe that we have some varieties of apples that are superior to any-

thing grown in the world. I don't believe that they can produce the like of our Northern
Spy anywhere—not in Denmark, where they produce good apples, or in Belgium or in

Northern Germany. I have not seen any apples coming equal to our Northeru Spys.

As an illustration, I would ask if you had two barrels of apples, one a barrel of Ben Davis

or Pewaukees and the other a barrel of Spys, and you had a family of boys and let them
have free access to these barrels, how long do you suppose your boys would be in finding

out which were the best applet Now, if you think that the English consumer, who is

willing to pay a good price for a good article, is not as capable of judging as your boy is,

you make a grand mistake. I believe that we can produce the best varieties, and
I don't think that we should look for immediate return. I believe we must look
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for ultimate returns if we want to keep this trade, which is an important one
We produce more than we can consume ourselves, and our American friends don't

want our apples except our Spys, and now and then when they have a failure

in a crop of other apples, but they are always asking for Spys, no matter how large their

crop is ; we all know from experience that the American demand is large for our Spys,

and they will pay a good price for them. The Spys are worthy of it, and will, I think,

meet a growing demand both there and also in Europe. Spys have not been quoted and
sold as high this year as Baldwins in Great Britain, for the reason that most of the Bald

wins that have been going forward have been very highly colored. The Baldwin is a

better known apple than the Spy amongst the general public there, but the Spy is work-

ing its way up to the top and will stand where it deserves to stand, at the top, its intrinsic

value being away ahead. The Newton Pippin from the Hudson Valley is the only

apple that can compete with it ; it is crisp and juicy and holds its flavor longer than any
apple that I have seen. I have seen Spys in May and June that were as crisp and juicy

as at any other time of the year and when oth.?r apples had lost all their flavor. With
regard to the grading of apples, I contend, and have all along contended with our ex-

porters of apples, that the proper way to do was to grade them No. 1 and No. 2 and sell

them as such, and if they are not No. 1 the man who puts them up should bs punished if

it is possible to punish him. (Hear, hear). I say we make a mistake in trying to defraud

the consuming population of Great Britain ; we are only hurting ourselves ultima* ely as

well as doing a wrong. A man who systematically defrauds the consumer over there

will find that it does not take him long to wreck himself. They will look with suspicion

whenever that man's brand is on the barrel if they have once been cheated, and I don't

blame them for doing it. Very often I have been ashamed myself to see a packer with a

good reputation destroyed because he has bought indiscriminately, and possibly he may
have allowed his own men to put up fruit fraudulently, that is, they are falsely packed.

1 don't say but what we have plenty of men in the trade that pack honestly, and are

getting the best market prices for their fruit. I believe the majority of our exporters

agree with me, and will be quite satisfied that the apples should be graded No. 1 and No.

2 and sold as such. There is no need of any other way of going about it at all. Let the

apples be sold as No. 1 or No. 2 and they will bring their prices. We have people there

who are buyers of No. 2 fruit. The vast consuming population throughout Lancashire

and Yorkshire have not the money to spend that people have in other places, and they

will take a No. 2 apple and pay what it is worth. If we produce only No. 2 fruit we
should expect only No. 2 prices. Now as to packages Barrels seem to be, as far as I

have seen, the only package in which we can ship apples to advantage. Packages have

been tried from all points—from Lisbon, from France, from Belgium, from Denmark,
and even from Tasmania. I think you will find boxes as a rule too expensive ; I don't

know what Mr. Woolverton's boxes cost him.

Mr. WooLVERTON : Twelve dollars a hundred.

Mr. Shuttleworth : They hold about a bushel, that is thirty-six cents for three

bushels, the cost of the barrel ; what is the cost of the paper 1

Mr. WooLVERTOX : Seven or eight cents a box, perhaps ten.

Mr. Shuttleworth : That makes it expensive.

Mr. WooLVERTON : Then there is the expense of wrapping, probably about four

cents a box.

Mr. Shuttleworth : That adds very materially to the expense. I believe myself

that if we could keep the quality of our fruit extra superior, that that expense would be

compensated by the increase of the price that we might obtain for fruit on the other side.

However, if they all go into it, it will have its levelling effect. The barrel seems to me
to be the most convenient package to handle fruit in. We have not seen anything that

would take its place, taking cost into account. As exporters of fruit we must try, if

possible, to reduce the cost of the fruit laid down in consuming markets ; that should be one

of our principal aims. In packing apples we know that it is necessary to press those apples.

A good many of our apples are partially, if not wholly, destroyed by the pressure neces-

sary to keep them in their places, that is in holding them down. The barrel is rolled
;
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if it is not tight and solid these apples will roll and bruise themselves until they come to

be discolored with the rolling that they have had, therefore the barrels must necessarily be
packed tightly so that they will hold without any movement at all of the fruit. That
in itself destroys or disfigures a large number of apples, particularly adjoining the

pressed end of the barrel. "W^e have tried to overcome that. We have tried excelsior

from Nova Scotia, and sometimes when the apple was decayed this excelsior got mixed
up through the fruit, or sometimes when the fruit sweated, as it will sweat in barrels,

this excelsior broke up first when it was dry and brittle and settled down through the

barrels and this sweating made it adhere to the apples, and when they were turned out
nearly every apple had to be rubbed oQ before it presented anything like a desent mar-
ketable appearance. We tried putting in paper heads, that ig, I had some heads made
about a quarter of an inch thick from paper pulp. These I got from Maine, and we had
these put in barrels so as to prevent the necessity of too heavy pressure, and as the fruit

shrunk or any of them decayed the paper itself would gradually press out again and hold

the fruit in its place, thereby saving some of that loss which is necessarily entailed wh^n
the apples are pressed in without any heads. However, I have not found anything that

I think is really practical. Paper boxes, that is, paper pulp boxes made with round
edges, that is, pressed in squares, possibly -vwill take the place, but I don't think we
have yet got to that point where we can produce a paper box which will enable us to lay

the apples down at the least possible expense in the Old Country—the box will cost to")

much money, something the same as our wooden boxes. We want to get a package which
we will be able to sell there for some other purpose if we can. Second-hand barrels with the

heads on, sell at about sixpence each, and that in a measure is taken into account

when a man is buying the barrels—he knows when he turns out the barrel he can

get sixpence for it. Then again, in the shipping of our apples there are faults in hand-

ling by the transportation companies. Apples are not handled very often as they ought
to be handled. We have fought against them on this side and on the other side, claim-

ing that they have not the right to handle the fruit in the way it was handled. I believe

that now, through constant contention and striving with them, our steamship people are

doing better than they have ever done before. I have myself stood on the bottom of a

gangway and defied them to let the fruit down, so long as I stood there, in the way they

were letting them down. They were letting a barrel slide down twenty five feet, and I

have seen them go down with a chuck that would burst the heads right out. After
having a meeting of shipowners we have shown them that their interests as well as our

interests and those of the producers on this side were intimately connected, and that they

could not destroy the fruit in that way without injuring themselves; and we all know
that the nearest way to get at a man's care of anything that we have to entrust to

him is to gpt at him through his pocket. (Hear, hear.) He is more apt to respond to

anything that is in his interest. I believe the steamship company now feel that, and in

the last five or six years our trade has been handled better than ever before, and I believe

that they will do anything in reason. That they will give us special space I cannot

expect, because our export trade is of such short life that they cannot afford to put upon
the route steamers fitted up for our trade. You could not ask them to do that ; it is too

expensive to run a steamer for three months and lay it up for the other part of the year.

If anyone has an interest in steamers he will know how expensive it is and we cannot

ask them unreasonable things. I would, however, ask and do ask that they would not

put our fruit into a vessel which is unsuitable for carrying fruit. Many steamers have

gone out with ten or fifteen thousand barrels of apples that have not capacity for more
than seven. I have lost thousands of dollars for that reason, but the fruit was there and
had to go some way, for we were afraid of frost at this end and our time was limited.

In regard to the hope of putting on the English market our grapes, pears and plums, I

would say at present I do not believe we can produce a grape that is going to meet with

the requirements of the British public. They want a meaty grape, with less seed, and a

grape that they can masticate. They bite their grapes and chew them ; they masticate

their food They are not satisfied to swallow pits and pulp all in a lump. There are

peculiar flavors about our grapes, so that it seems the taste has to be educated. We
have grapes there that come from Lisbon and parts of France which meet the require-
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ments of the consuming population there, and I don't think that we are doing right to

expect to make a success of our exporting grapes until we can produce an article that

they want. I have spent money in trying it. I was prejudiced in favor of our own
grapes and wanted to see the trade developed. I didn't ask anyone or the Government
to stand by me ; I tried it in my own interests. I thought if we could only get them to

use our grapes there was money in it ; however, I didn't make a success of it. Pears are

produced in France and some parts of Belgium and Germany eqaal to ours ; thpy are

close to the market, and except in years like this where the crop is a failure 1 hardly

think that we can hope to open up a very large trade. In tomatoes the sources of supply

are widening every year. You may think it is strange, but across from Liverpool, in

Cheshire, they are producing as fine tomatoes possibly as we are producing in any part

of Canada. I have seen them right there. I will not say that they will produce them
every year as good. We do not produce as good tomatoes and peaches here every jear.

However, in the island of Jersey they are producing as fine tomatoes every year as can

be grown under the sun, both in flavor and appearance, and they have been coming into

England in large quantities and have sold heretofore as high as sixpense, eightpence

and tenpence a pound readily. They aie producing larger quantities because it pays
them, and the price is receding every year. The tomatoes they are getting from Spain
are not as good as those that we grow here, nor are thej^ as good as those grown in

France, but they are getting what they call an English seedling, which is a very bright

red tomato, and the stem is g)een. I do not know the names of the different v^arieties

of tomatoes, not being closely connected with the growth, but it is a smoath tomato and
perfectly red, and in flavor equal to anything I have ever tasted. I do not want to

throw a pail of cold water over any scheme we have for increasing our trade, but 1 do
not think there is much use of spending money upon a business which is not likely to

be lucrative Of course I do not mean to say that you cannot produce grapes that will

meet the demand there ; I believe you will. I do not mean to say that all you intelli-

gent fruit growers are going to sit down and say that you have accomplished what you
have set out to do I believe you will grow better fruit. I believe we will market and
grade it in better shape, and I believe ultimately we may get better grapes there, and
possibly will supply the market requirements there. In plums I don't know very much
whether it would be possible to expect a large trade there. They are producing in Bel-

gium and Germany large quantities of plums, and the peasantry, i.e., the small fruit

farmers, are going more into it year after year. The stime in Kent and Essex and Wor-
cester, in England. They are producing larger quantities year after year, and the

demand, which is increasing by leaps and bounds there in fruit, is being largely supplied

by home production. I think they car?, grow very good plums there. I have seen just

as good plums there as I have seen anywhere, that is where they are grown in the

south in Essex and Kent and down through Worcester ; they grow them to perfection,

I think, there.

The Secretary : If they are a very low price here do you not think it might pay to

send them over ?

Mr. Shuttleworth : Most of our fruits of that kind are bought for preserving. I

•will give you an instance of the quantity of fruit that is put up by some of the large firms.

We think nothing of selling forty and fifty and sixty tons at a time to Crosse it Black

well. I have seen us when we have had sixty and eighty tons of plums—and I have sent

the whole lot in one day to one man, W. H. Hartley, just outside of Liverpool. He has

a capacity of putting up 112 tons of jam a day. He draws his supplies largely from the

continent, that is for certain varieties, and the rest he gets in England. They are pro-

ducing to meet that demand, and we think nothing of taking an order from him of pos-

sibly ten or fifteen thousand cases of Salonne oranges. He will bring in a ship to take

care of them, and you can understand that they are not behind the times so much as we
imagine. They are meeting this demand largely by home production ; they are increasing

the home products. Germany and the other countries finally, I believe, will be driven

out of the British market in a measure, owing to these home productions. They are

going into the lowering of freights, that is, discriminating freights. We have, and so

have the continental countries, advantages granted by the railway companies of Great
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Britain wiiich have not been granted to the home producers. It is an evil. They see

this evil and they are going to remedy it ; that means that they are going to send their

fruit from the Midland counties to those different points in the same district much cheaper
than they have ever done before. Much land that has been under cultivation for grain

will go under cultivation for small fruits. I don't think we will ever see them compete
with us in apples. France will compete with us in pears, plums and strawberries and
berries of all sorts— I think we can do very little with them. Until we can produce a

better article in pears I don't think it will be wise for us to spend too much money in our

experiments. We have tried it, and it has been a failure. Peaches are grow^n in France
and come over there in very good condition, put up in small packages of about twenty-
four—some twelve and sonae twenty-four—flat boxes. However, I think th'^re is some-
thing that we could possibly do something with if we could get our fruit on to the stea.rner

in time Delaware may drive us out of that ; Delaware produces a good peach, and they

are close to the seaboard, and can get them on the fast steamers.

The President : What about California shipments of fruit there ?

Mr. Shuttleworth : California fruit comes in after oar Eaglish is pretty well over,

and it meets only a limited demand. I don't believe California fruit will make a success

there. J. believe they are producing fruit over there which is far superior to California

fruit. I believe we produce here a better pear than any California pear I have ever tasted.

(Hear, hear.) I believe they are producing today in Lisbon a better ijrape than they pro-

duce in California. I have tasted grapes in California ; they may be batter there than

here ; but when we put them on the English market in comparison with the Lisbon grape
I prefer the latter. Then again they are opening trade with the Cape. My people wanted
me to go there two or three years since to look after the English grapes that grow there.

They produce an excellent grape, very much in flavor similar to some hothouse grapes of

Hamburg particularly. This is a wide subject. I believe I will have your sympathy in

the matter of my position so far as defending myself as a shipper. (Hear, hear.) I do
not think and never have thought that our interests as shippers and growers are antagon-
istic. I believe it is necessary that we should have both the confidence of the growers
and shippers, and that they should have our confidence. I believe ^ly working in harmony
with each other we can make a success of certain Hues. I think it is false policy to

endeavor to build up a trade which is not likely to assume any proportions.

Mr. Parker : What about the shipping qualities oE the Spy ?

Mr. Shuttleworth : It is one of the best qualities. There is another apple that we
do not give enough prominence to, and I think we ought, and that is the Greening. I

think in time, when we get better shipping facilities, that we will get the Greening in

better shape on the English market than ever before. The apples will not scald. Our
Greenings from Canada keep very much better. You must remember that those quota-

tions given by Mr. Woolverton are Xew York barrels, or pony barrels, as they are called.

Our barrels are full barrels, and we try to get our American friends over there to use full

barrels and have a uniformity of package. I think that ought to be striven for all through.
It is not only better for the growers of apples, who know what they are selling, but for

the buyer, who knows what he is buying. They are more easily tempted, I might say, to

buy a package that they know something about than a package they don't know anything
about. It seems a small thing, but when you come to sell it, it is a very important thing,

It is a very ditticult thing for me to explain to a man that a package is a square pack-
age, but it holds the same as a barrel.

The Secretary : Do you know what the legal capacity of a barrel is ?

Mr. Shuttleworth : I think it is three bushels.

The Secretary : I don't think it is so much ; it measures twenty-seven from chime
to chime.

The Secretary : I want to introduce a little resolution which will, perhaps, shape
the debate, or at least bring to a focus one point in the discussion. I am very glad to

hear this admirable address from my friend, Mr. Shuttleworth. We had an idea, some
of us, that there was a little friction of feeling between apple buyers and apple growers
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but I do not think that in anything we have heard this morning there is anything to

cause friction at all. We find that to a great extent our interests are one. The point

I wish to make is with regard to the amending of <he Act that was passed by the De-

paitment of Agriculture last spring, which left out altogether the regulating of grades.

Now Mr. Shuttleworth has told us this morning that he, as representing the buyer and

shipper, would like to have these grades attended to and observed, and we as growers

feel that it is a very important point also ; so I would like to move :

" That this Association believe it to be desirable that an amendment be made to

the Act for the Prevention of Fraud in the Sale of Fruit, providing for the definition of

grade 1 and grade 2, in order to facilitate trade."

Mr, McNeill : I will second the motion, and would like to make a remark in re-

lation to this address we have just listened to—one of the most valuable we have had

during the sessions here, and well worth staying another day to listen to. (Hear, hear).

I would also ask that we qualify any remarks that may have been made—remarks that

must receive great weight when they are within our line of business, but should not have

the same weight when we touch lines with which we are not perfectly familiar. I wish

to make one correction. After studying the matter for years I state as my deliberate

opinion that if the fruit trade in this country were regulated in varieties by the opinion of

fruit experts, the trade would be nothing. Take for instance the Concord grape. When
I was about setting out my orchard I had the opinion of a director of this Institute, and

when I mentioned the Concord he said, "Yes a few Concords might go in !
" Why, if

it were not tor the Concord grape I would not be in the grape trade. The grape indus-

try in this country would shrink seventy-five per cent if the Concord grape were taken

out of it, and yet the expert would hardly recommend me to plant so poor a variety of

arape. The same with plums. What is the mainstay of the plum trade in this country 1

The Lombard, one ot the poorest plums. So with apples. If we were confined to the

Northern Spy the people of this country would have no orchards at all for commercial

purposes. We may as well recognise that ; and do not let it go out among the people

who have not too much money to spend that it is the opinion of this Association that

they should plant the Northern Spy. I grant it is a fine apple, and if 1 had my family

in the position in which I wanted them I would give them the Northern Spy and nothing

else if they wanted it : but it is almost impossible to grow Northern Spy apples in suflfi-

cient quantity to make it a successful commercial venture. There are two elements :

The quality and the commercial backing. Let us be particular that these varieties that

we recommend are those that can be grown in a commercial orchard for commercial

purposes and for a long series.

Mr. Pettit : The Legislature has regulated that question, I think, to the satisfaction

of the fruit growers of this country as nearly as can be done. What a first-class barrel shall

contain is specified in the Dominion Act and that was passed with a view of shipments

to foreign countries. In the local Act it is required that the face of an apple package

shall fairly represent its contents. I do think that to go and hedge about the fruit grow-

ers in this country along the lines of specifying distinctly what they should do is putting

simply a block in their way and hindering the good work that we want to encourage in

this country. (Hear, hear). I believe that as far as our shipments to the Old Country

go wo should try and work strictly under the Act for that purpose, and if possible raise

the standard of quality and packing and condition of the Canadian apples in the British

market to the highest point that it is possible for us to do. I question whether it will

ever pay us to ship second-class stufi to the British market. I want to reply to Mr.

Shuttleworth ; he has taken the stand as one representing the views of apple buyers and

handlers of fruit in the British market. With his great knowledge of the situation of

affairs in the British market he has given us from their standpoint his views. We re-

member he is a Canadian like ourselves, engaged in the same business, but he has got

imbued with the sentiments, I believe, that are strong in the foreign countries. Now
we had a little comic song the other night telling about the poor fellow who " Couldn't

change it." This is one of the things that I do believe we can change. What is the

position in which we find the fruit growers in this country to-day ? I find them not

acquainted with the shipment of apples to the British market. They are not posted as
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to what firms in Britain are reliable and good firms to ship to. They really don't know
what they are goins; to do with their apple crop. It is too large to put in their cellars

or to trust to their local market consumption ; the time is short ; the apple buyer comes
around—I have been one—and he says, " I cannot give you more than so much foi

apples ;
" the farmer replies, " Well, you don't get out of this yard till you have them, be-

cause I don't want them to freeze or spoil on my hands," and he sells them at whatever
price the buyer sees fit to give Mr. Shuttleworth referred to the honesty of the com-
mission men in the British market. Now, I have not a word to say about their honesty
at all. I have shipped to them for years and years, and always come out very satisfac-

torily indeed—not, indeed, with a very large margin of profit, but without sinking any
money. I believe they are just as honest as any other class of men, but I believe that
their style of doing busines? is not in the interests of the fruit growers of this country.
Now I will venture to say there is in this room many a man who has a brother, sister,

father or mother who is living in England to-day and who has written about Canadian
apples, and I will venture to say that you cannot show me one that has bought a good
barrel of Canadian apples to put in his cellar or his house for use at very much less than six

or seven dollars a barrel. 1 have had it from a dozen of them. Now, our apples are
sold there at about twelve shillings on the average ; that would represeat in round num-
bers three dollars a barrel. Now, how in the world does the consumer pay so much and
the producer get so little? The transportation company gets a dollar and a little more

;

I hope the buyer gets a little of it, he deserves it even if he is something in the road, as
we call him. But the other part I don't know where it goes, unless to the fellow who
rolls the barrel on the waggon, and another part for drawing it, and another for rolling it

cflf again, and another for taking the empty barrel away and burning it and clearing up
the rubbish. In the best interests of the grower I think we ought to get out of that rut
if we can. I claim that the closer we come in touch with the consumer of any country
the better off we are. The nearer our market is to our door the better it is for u?, and
when we get our growers to take hold of this matter and pack their apples, I hope by
that time we will be able to ask the Government to fill the gap that is now vacant by an
inspector and ask him to inspect at the point of shipment and brand them just as they
are—not that we are going to make it compulsory for our growers to have their apples
inspected, but to give those who want their apples inspected a brani that will introduce
them into the British market. I hope our Government will do something on the line that
they are going to do with the dead meat trade, that is, th^t they will have eaiporiums
throughout the land where Canadian meat will be represented and sold as Canadian meat.
And when the product gets directly in that way to the consumer we will get better re-

sults than we get to day. In regard to the Englishman not liking our grapes I think Mr.
Shuttleworth needs an answer. Grapes are a product that we are growing immense
quantities of, and we are prepared to put them on any market at a low price and yec one
that will be satisfactory to the producer in this country. When Englishmen come to this

country—and I have met many of them—they do enjiy our grapes, and I venture to say
that if there is a Canadian that can put away more of them than an Englishman does
when he comes here, he is a pretty good spacimen. (Laughter and applause). I say we
will put them in the British market so cheap that the poor man and his family can in-

dulge in that luxury which to day he dare not touch. Take another noint—our Cana-
dian tomato—I don't believe there is a country in the world that can produce a tomato
equal to that grown in the Province of Ontario.

Mr. Boulter : That is so.

Mr. Pettit : What is the price of those in the British market—two, four, six and
seven pence a pound. What do they run in Canada? One-half cent a pound.

Mr. McNeill : One-quarter cent a pound.

Mr. Pettit : Give them a half cent.

Mr. McNeill : 1 will contract to sell anyone here for twenty cents a bushel, I don't
care how many carloads you take.

Mr. Pettit : Half a cent a pound for Canadian tomatoes in our market is about the
average price tbev are bringing to-day, and I have qiioted you the price in the British market
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and I am satisfied we can land them in London, Liverpool or Glasgow at a cent a pound

or a cent and a quarter at the very most, and if we can put them there we want to put

them where the poor man can eat them, and we will make him and his family healthy

and appreciate the luxuries that this fair land can produce. (Hear, hear.) That is the

way we are going to claim that market. That is the way we are going to educate the

Englishmen. We have been educating him along the line of that apple, the Ben Davis,

and 1 am sorry to say our Secretary has been trying to educate him along another line

with that Cranberry Pippin. (Laughter.) We are going to send him something better

than that. A little while ago he said, " I don t want anything but a red apple " I often

wondered why he wanted it red, but a fellow told me when he came from the Old Country,
" that they can polish them up so nice on the street corners that they can sell a great

many by that process." (Laughter.) They did nibble away at the Ben Davis a while.

Ihey did not like the Rhode Island Greening bpcause it was of a dark green color.

To-day the Englishman likes to get a Canadian Greening just as well as we do, and he

finds it one of the most valuable for cooking, for dessert, or for any other use that he

desires to put it to, and we are going to go on educating him along that line. Mr. Shuttle-

worth refers to certain other countries being able to raise products that will crowd us out.

There is not one of those countries in ten that produces at the season we do, therefore we

are going to come in at the opening and fill them up to the handle. (Laughter) We
have in this country the people, the energy, the " pluck and plod," as the Hon. Mr. Dry-

den said yesterday. We have gone into that market with our cheese and have stayed

there, and to day we are claiming the cheese market. (Hear, hear.) We have goneiato

that market with butter, and I believe the day is coming when the pluck of Canadian

people will drive the Danish butter to one side and claim the market for us. I believe

the same in regard to our Canadian apples and fruits, when we put ourselves in a posi-

tion to force our way into those large centres of trade in the old country—not only

in England but every country where we can drive the wedge in—for we know that when
we do drive it in we are going to give them something that is good and wholesome and

to their best interests. 1 say that is what we are going to do—to wedge our way in and

educate the people and do as we are not doing to day, send thousands and thousands of

shipments to those markets in the near future. How are we going to prolong this

market 1 I believe we are going to occupy that market from October almost t^ the follow-

ing October by a system of cold storage, where we will send them forward in their season

such apples as are ripe and in perfect condition for use, and place them on tnai market

and sell them. We will begin October and send varieties in succession, until the

Canadian Spy goes into the market, and with them we will feed them right up to the

fresh apples again. Speaking of the Canadian Spy I say that if that apple is grown per-

fectly and in good condition we have a great market for it, not only in Great

Britain but to the south of us to feed our neighbors when their apples are gone. (Hear,

hear.) They live in a warmer climate than ours ; their apples will not keep like ours
;

the farther north the better the quality and the longer the keeper ; and instead oi giving

them our money for bananas or other fiuits that our people like to feed on, we are going

to give them our apples to the extent of millions of barrels.

Mr. J. W. Smith, of Winona : I would like to ask Mr. Shuttleworth if he thinks

the Kiefer pear will ever take in the English market 1 That is an important question

because we can grow enormous quantities of that variety.

Mr. Shuttleworth : I don't know enough of the Kiefer pear in its keeping qualities

as a shipper to satisfactorily answer that question. I have not seen it tried sufiiciently

There are a great many fruits that we grow here that are all right for the home market that

do not stand shipping. May I say in answer to Mr. Pettit that Canadian fruit comes into

the English market at the same time that we get fruits from other countries ; our Can-

adian pears and apples come in the same time as the French and German pears and
apples ; and when the bulk of our apples are consumed we are getting fresh apples from

Tasmania and then from Lisbon and so on north, so that we have apples the year round.

Mr. Caston : What time does the Tasmanian apple reach England ?

Mr. Shuttleworth : In April.
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Mr. ScHELL (Woodstock) : I shipped a good many Kings, and they did not bring

us very much above the Spys, simply because the quantity of them was larger than in

other years. In regard to the question of grading No. 1 and No. 2, I tried that and I do
not think you could get a more difficult thing to handle than that. You send a gang of

men into the orchard and tell them what you think are No. 1, and perhaps in that same
orchard two trees are standing right side by side of the same kind and there is such a dif-

ference that some people would not believe they were the same kind, and yet they are

perfect, there is nothing wrong with them. Now, how are you going to grade them 1

They are both perfect, and perhaps there is a little difference in the color or there may be
a slight difference in the size. If you send out over a dozen gangs of men and tell them
to grade them No. 1 and No. 2, there is hardly a gang that will grade those apples the

same as another gang. What one gang will say are No. 1 apples the other gang will say

are No. 2. If you ship No. 2 you will lose money every time.

The Secretary : According to your own statement you do not know what is meant
by grades 1 and 2.

Mr. Gaston : Is there not a class of apples too good for culls and not fit to go into

first-class barrels 1

Mr. ScHELL : That is one of the difficulties of grading apples. That is the trouble

of getting farmers to pack their apples. They give themselves the benefit of the doubt,

and in they go. (Laughter.)

Mr. Rice : As to packing your own apples in your own orchard, I am not only a

Michigan man, but I came from the great apple-growing region of Wayne county, New
York, where we had to pack apples by the million barrels ; and had we waited for the

buyers to come into our orchard and pack our apples we would have been at least three

or four years behind. (Laughter.) Now there are things that work themselves out if

you just allow them to do so. In selling our apples the buyers knew that we were pro-

ducers, and the buyers were always there in competition. There was not simply
the one buyer, as Mr. Pettit said, to whom the farmer would sell at any price, but before

one buyer got out of sight the other was in sight, and the first one that came was sure to

come again, and so we had a chance to pick our buyers. We picked our own apples in

every case, but when they were sent into the market the heads were taken off and if they
found one barrel that was suspicious, very quickly the whole lot was considered as under
suspicion, and very likely that man was required to put his barrels in one corner and go
to work and re-sort them. He knew he would get caught the next time he came in with
his load, so he brought in his apples in right shape, and in all our apples I never yet

heard of an instance where a buyer had purchased apples and paid for theaa that he ever

went back on the seller for damages. He examined the article when he came into the

storehouse and there accepted it and paid for it, and the man went home. They knew
the packers and the character of the packing from experience, and governed themselves

accordingly as to watching them. In this way this matter often works itself out and
does not require any paternalism by the Government. In regard to the pony barrel, our
Legislature passed a law that one hundred quarts should represent a barrel, and that

made the pony barrel, but most producers preferred to put in a peck more and have
common barrels rather than have their apples go out in pony barrels. That gives us

trouble all the time. The pony barrel is the snare to buyers in foreign markets every-

where, and we are sorry for it. That is working itself out, too. I do not think it needs
any legislative action to prevent that. If you can grow the Northern Spy you have the

world as your market. (Hear, hear.) At our last Horticultural Society meeting a great

many noted men were present, and the question was asked, what will we advise our
people to plant ? Some said Northern Spy. President Morrill, of Benton Harbor, said :

" Will you put that curse upon a young and inexperienced man who asks you innocently

for advice what to do ? Will you tell him to plant a thing that you know he will never
take one dollar out of above his expenses 1" (Hear, hear.) Professor Bailey said : "I
would not recommend the planting of it, not because of the quality of the apple but
because your expenses will count up far beyond what you will ever take out of it." That
is the experience we have had in our country with it. Now, if you can make money out
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of that apple, plant your whole country with Northern Spys and you cannot make any

mistake. We cannot make any money out of it. I have no words in favor of the Ben
Davis. It comes light into the market when it is met by your Fameuse, and if you can

grow the Mackintos-h Red as I have seen the samples here to-day—we cannot grow it

without the scab—you meet the Ben Davis with the Fameuse and the Mackintosh Red,

and we stand no sort of a show. You grow Ben Davis not to sell against the Fameuse

and the Mackintosh Red
;
you grow it for next year's market, and the idea of putting it

on the market wh(n better apples are being sold is perfectly outrageous. (Hear, hear.)

Don't send your Ben Davis oh to be examined and sold at auction when good apple.s are

bein" sold. Let people grow Ben Davis, selling them if they have a mind to ; they won't

hurt you as long as you can put in your Greenings. While Ben Davis are being sold

at 81.75 men are trying to find some Canadian Greenings and are willing to pay $3.75 a

barrel for them.

Mr. Shuttleworth : I think the best Ben Davis have come from Southern Illinois

this year.

Mr. Pettit : Nebraska will knock them out.

Mr. McNeill : A very large dealer in Detroit said they got them from Missouri.

Mr. Rice: Mr. Augustine, in Illinois, has planted 40,000 Ben Davis apple trees

and calculates to supply the world. 'J hey calculate they will build a special line of rail-

way to the seaboard and have a special line of steamers to carry them into the foreign

market. (Laughter.)

Mr. Race : If you -were planting trees for your children you would certainly i;ecom-

mend planting the Spy 1

Mr. Rice: No, sir, I would not, because I want my children to have apples.

(Laughter.)

Mr. Boulter : If you were living in| Canada would you advise planting Northern

Spys?

Mr. Rice : Taking the Canadian evidence for it that it is bearing well.

Mr. BorLTER : Did I understand you to say that your locality has given up grow-

ing them ?

Mr. Rice : No ; I say they do not bear well there, and there has never been a

dollar taken out over and above expenses. A man went down to Canada and bought

a carload of Golden Russets, Northern Spys, Tolman Sweets and several other varieties

Baldwins, I think, a few ; he sold them right out at $3 a barrel without any diffi-

culty whatever at the same time that the Ben Davis was being sold at $1.75. As to the

quality of those Tolman Sweets, we never saw anything grown in our vicinity that

equalled th<=^m at all. I looked over the Greenings and there was not a worm-hole any-

where on them. The Greenings in western New York even have worm-holes. Now
there are more varieties than simply the Northern Spy that will bring you good

prices if you grow them. (Hear, hear.) It was stated at our Horticultural Society

meeting that the Baldwin is no longer worth planting. The time was that it was

said that if a man had a thousand trees to plant he should plant 999 Baldwins and then

go and get a Baldwin to finish up with ; and those same orchards have had to be cut

down because they are not bearing, and the Baldwin is going out of bearing throughout

our whole country. If you can grow them you can send them the world over.

Mr. McNeill . It grows^here well yet.

Mr. Rice : If the Baldwin grows well with you, go ahead with it ; but, if you have

an apple that does not bear, what is the use of planting out an orchard that has no profit

in it 1 So we are not recommending the Baldwin in Michigan any more. The trees are

so affected by scab that we have to drop it out.

Mr. Caston : In our sections we have a large class of beautiful fall apples. They

come to great excellence and perfection of size and beauty, and many are of very good

quality. Now, if we could get a market for these apples, there is more money in them
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than in any kind we can grow, because they produce fruit almost as soon as they are

put out. Take the Wealthy, for instance, there is more money in that apple than in

our winter apples. We have a large number of Wealthys which are practically wasted
becau&e we cannot gee them to the market. We owe a debt of gratitude to those gentle-

men of the Niagara Peninsula who have contributed the fruit to this trial shipment.
From what I can hear they are likely to lose that fruit entirely. They have made that

sacrifice, and it was for the public interest, and I say it is nothing but right that we
should recognize it as fruit growers. They are prepared to do further in that line, but I

hope they will not be subjected to any loss in their worthy and laudable efforts to secure

a market for our fruits in the Old Country or anywhere else in the world.

Mr. Pettit : We will lose it again if necessary, but we {intend to break the ice.

(Hear, hear.)

The Secretary : It was simply to define what grade 1 and grade 2 means that I

made that resolution. I do not wish to press it upon anybody unless they choose to use
that mark. Even for the Toronto market, if I agree to buy a barrel of No. 1 apples
and have a dispute about the quality, I should like to have some way of appealing to

know what grade 1 means, and I think it should be defined in the Provincial Act.
However, the time is now so far gone that we cannot debate the question longer, and,
with the permission of Mr. McNeill, we will lay it over and take it up at some future
time.

Mr. G. R. Pattullo read the report of the Committee on Resolutions and moved
its adoption. The motion was seconded by Mr. Smith and carried amid applause.

REPORT OF THE RESOLUTION COMMITTEE.

Your committee beg to report as follows :

That the thanks of this Association be cordially tendered to the Woodstock Horticultural Society for
the ample and satisfactory arrangements made by them for the holding of this Convention, which has
proved to be one of the most interesting and successful in the history of the Association.

To the mayor and corporation for the cordial welcome extended to us and the opportunities oflfered to
see the manufacturing industries, the educational institutions, and the many comfortable homes of this
beautiful and prosperous town.

To the Principal and faculty of Woodstock College for the pleasure of a visit to that Institution and
for the generous hospitality enjoyed there.

To the ladies and gentlemen who have so kindly contributed their musical efforts at the public meet-
ings on Wednesday and Thursday evenings.

To Messrs. L. B. Rice and L. D. Watkins, our visiting comrades in the great work of horticultural
development, who have been with us as representatives from the great State of Michigan, and Mr. T.
Greiner.

To Professors Saunders and Craig, from the Ottawa Central Farm, and Dr. Mills, from the Ontario
Farm at Guelph, all of whom have greatly contributed to the interest and profit of this Convention.

To the Hon. .John Dryden, Minister of Agriculture for Ontario, for his presence, practical sympathy
and valuable addresses at the Convention.

'

To the Woodstock press, the Toronto press, and the Associated Press for the specially full and satis-
factory reports that have been given of the proceedings of the Convention, and the interest that they have
thus shown in the work of this Association

.

All of which is respectfully submitted.
W. M. Orr,

)A. M, Smith, V Committee.
Geo. R. t'ATTCLLO,

j

Mr. Parker thanked the Association for the kind manner in which they had
acknowledged the efforts of the local society, and expressed his disappointment that a
larger number of people did not turn out to the evening meeting.

Mr. Watkins thanked the Association for the gentlemanly manner in which the
delegates had been treated, and hoped that his society would always be in close touch
with this one, and that there would be reciprocity all the way round.

The meeting closed at twelve o'clock noon.
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APPENDIX.

RE POETS FROM AFFILIATED HORTICULTURAL SOCIETIES.

BURLINGTON.

At the annual meeting of the Society held December 17th, 1895, the (following

officers were selected for the year 1896 :

President.—Geo. E. Fisher, Freeman.

Vice-President.—J. S. Freeman, Freeman.

Secretary-Treasurer.—A. W. Peart, Freeman.

Assistant-Secretary.—Geo. N. Peer, Freeman.

Directors —Apples, Edwin Peart; Grapes, D. Jardine ; Small Fruits, Joseph
Gardiner ; Pears, W. V. Hopkins ; Peaches, John Ireland ; Plams, W. F. W.
Fisher ; Cherries, T. Foster ; Vegetables, J. W. Bridgeman ; Shipping,

Joseph Lindley, J. S. Freeman and O. T. Springer.

Auditors.—Fred Parsons and | William Emerson.

Executive Committee.—Dr. Husband, Alex.|Riach and T. Glover.

Reports on the various departments of fruits were made by the following gentlemen :

Geo. E. Fisher on " Apples ;
" A. W. Peart, " Grapes ; " J. W. Bridgeman and

Joseph Gardiner, " Small Fruits ;
" W. V. Hopkins, " Pears ;

" Alex. Riach, Peaches ;

"

W. F. W. Fisher, •' Plums ; " J. S. Freeman, " Cherries and Shipping,"

The Secretary-Treasurer presented his annual report which showed an increase of

membership for the year, and a substantial balance on hand.

The President, Geo. E. Fisher, in his annual address referred to the steady growth
of the Association, and the necessity for each member to work zealously for its good to

the mutual profit of all We should be ready at all times to modify our plans according

to the changing conditions, adopt business-like methods, and be on the alert for the best

markets. The fruit grower of to-day should be educated and understand the principles of

botany, chemistry and pathology as applied to the production of fruits. He endorsed the

scheme of local experimental fruit stations, as they would save both time and money.
While fruit growing is one of the great industries of this province, we must pay strict

attention to the quality of our fruit as outside competition is very keen. In closing an
able address he said that a united effort should be made to try to retain all the old mem-
bers of the Association, and secure as many new ones as possible for 1896.

The past year of our Society has been a successful one, both in the increase of

membership and in the interest taken in our public meetings. We have held four re-

gular meetings as well as the annual. At each of these, addresses or papers, on some
subject relating to fruit were given by experienced fruit growers. The acreage of fruits,

especially the smaller ones, has been very much increased, a good deal of attention being
paid to currants, blackberries and raspberries. In common with many other sections of

Ontario, the May frost did a good deal of damage, still, there was sufficient fruit left

at remunerative prices, to give growers a fairly prosperous year. Apples were the best

crops known for years, and the quality was prime, even the Snow Apple and Holland
Pippin being spotless.

As usual, many members took advantage of the annual drive, and spent a pleasant

and profitable day among the orchards of the Dundas and Waterdown districts. We
also exhibited a collection of fruit at the Industrial Fair, Toronto, to which was awarded
first prize.
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The following gentleman contributed papers or addresses during the year :—Messrs.
W. King on " Small Fruits j

" A. W. Peart, " Fertilization of Fruit Blossoms ;
" J. W.

Bridgeman, " Bees in Relation to Fruit Growing," and Geo. N. Peer on " Raspberry Cul-
ture."

BRAMPTON.

Officers for 1896.

President.—Dr. D. Heggie,

1st Vice-President.—Henry Dole.

2nd Vice-President.—Dr. C. T. Morse.

Secretary.—A. Morton.

Directors.—C. M. French, H. Roberts, Miss J. Irvin, Mks. A. W. Woods, Mrs.
Mary Graham, A. G. Buckham, E. Fallis. A. McKechnie, A. Morton.

CHATHAM.

Officers for 1896.

President.— His Honor Judge Bell.

Vice-President.—J. A. Walker, Esq.

2nd Vice-President.—Mrs. D. S. Paterson.

Directors.—G. K. Atkinson, W, E. Rispin, T. M. French, Mrs. Elliott and
Miss Edith Coltart.

Auditors.—W. F. Malcolmson and W. E. McKeough.

At the meeting of the Directors subsequently held, W. E. Eispin was appointed Sec-

retary-Treasurer of the Society.

GRIMSBY.

Officers for 1896 :

President.—John H. Grout.

Vice-Preside7it.—Mrs. Adolphus Pettit.

2nd Vice-President.—L. Woolverton.

Secy.-Treasurer.— C. W. Van Duzer.

Directors.—Mesdames E. J. Palmer, D. V. Lucas, E. J. Woolverton, and
J. G. Nelles, and Messrs. C. W. Van Duzer, Read, Adolphus Pettit, A. Terry-

berry.

THE GLADIOLUS.

By Mrs. E. J. Palmer, Grimsby.

1 had but Tittle' idea of the value of Gladiolus when I began to prepare this paper,

and I think we have been most fortunate in choosing it for our initial effort. It belongs

to the order Iridaceas. The roots are bulbous; the leaves linear or sword shaped, from
which it derives its name Gladiolus (Latin for a little sword). The Cape of Good Hope
produces the greater number of known species. A few, however, are natives of other

118



59 V^eirmp[^ Be^sioa?! Papers (No, 20^ A, 1896

countries, and two or three are found in Central Eirope ; none are British. The original

species have since been superseded by the very numerous and beautiful hybrids that are

in cultivation, though many of the originals are retained, and are useful in the mixed
border. The Hottentots eat the bulbs of some species which contain a considerable

quantity of starch.

The bulbs should be planted in a rich, light, mellow soil, about 20th of May, if the

ground is warm, and, for a succession of bloom, every two weeks till the 1st of July. A
sunny situation, with ground well spaded and thoroughly pulverized, is the most suitable.

If the soil is heavy, plant from one to two inches deep ; if light, three to six inches. If

bulbs are planted deep they attain a greater size, and are better able to stand a season of

drought. They are moisture-loving plants, and, for that reason, they succeed well in

England. I think the finest flowers and largest spikes are obtained by late planting, as

they come into bloom about the Ist of October. If planted early, they should have a

light mulching of newly-cut grass. It is one ot the richest of our summer-flowering

bulbs, and so refined and delicate in quality of color that it is never anything other than

satisfactory. If you care for a soft, pale shade, you have it ; if you prefer the brilliant

scarlet, crimson or violet, thev are before you in every shade. No garden should be

without them, or their gorgeous display of bloom. As cut flowers, they are most satis-

factory ; and if cut when the first four flowers are in bloom, and placed in water, they

will open bud after bud till the whole spike is in blojm. The bulbs should be taken

from the ground before danger of frost, put in paper bags and kept in a dry cool place

free from frost.

I am sure we will derive a great deal of pleasure from the cultivation of our Glad-

ioli. Horace Smith siys : "The purest happiness our hearts can enjoy is that which is

wafted to us from the hearts we have made happy, even as the flowers which we our-

selves have planted ever seem to breathe around us a sweeter and more acceptable frag-

rance."

HAGERSVILLE.

Officers for 1896.

Presulent.—Wm. HARRrsox.

First Vice-Fresident.— Albert Snell.

Second Vice-President.—Thos. Harris.

Secretary-Treasurer.— S^. W. Howard.

Directors —J. H. Uager, George Hall, S. B. Harriso.v. J. W. Hcsba.vd, P. R.

Howard, Oapt. Stewart, Hekrv Byers, Gejrge E. Smith, Thos. Be3-

wetherick.

Auditors.—S. B. Harrison and J. W. Husbaxd.

LEAMINGTOX.

Officers for 1896 :

President.—W. W. Hilborn.

First Vice-President.—Wm. Smith.

Second Vice-President.—John Mitchell.

Directors.—M. T. Bruner, C. Curtis, F. W. Deadmax, D. Sixasac, E. Hawkes,
E. E. Adams, Geo. Mills, J. C. Ross, J. L. Uilborx.

Secretary-Treasurer.—J. E. Johxsox.
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LTXDSAY.

Officees for 1896.

President.—J. H. Knight.

Vice-President.—Alex, Cathro.

2nd\Vice-President.—T. Bryant.

Secretary-Treasurer

.

—F. J. Frampton.

Directors.— Eichard Helson, Col. James Deacon, Robert Speir, Jos. Brickaby,
EcBT. Chambers, W. H. Stevens, W. King, F. J. Frampton, W. Pedlar.

NAPANEE.

Officers for 1896 :

President.—Mrs. W. H, Wilkison.

Vice-Presideoit.—Mr. T. M. Henry.

Secy.-Treasurer.—J. E. Herring.

Directors.—Mrs. Robert Mill, Mrs. R. G, Wright, Mrs. F. S. Richardson,
Mrs. Archibald McNeill, James Haemer, James Bowerman, W. S. Her-
rington, George Lloyd, G. C. T." Ward.

NIAGARA FALLS.

Officers for 1896 :

President.—W. P. Lyon.

Vice-President.—Roderick Cameron.

Second Vice-President.—Thos. Berryman.

Secretary.—E. Morden.

Treasurer.—J. G. Cadham.

Directors—Mrs. Land, Mes. Lowell, Miss L. McNally, Rev. Canon Bull, H.
G. A. Cook, Geo. A. Pyper, J. G. Cadham, E. Morden, Geo. Lane.

Auditors.—Geo. C. Biggar, Walter Kef.

Number of members, 1895, 100 ; members for 1896 aheady enrolled, 60. Will give

to each member two lilies and three cannas, with perhaps some other bulbs or seeds.

Each member will receive two monthly journals. A September exhibition will doubtless

be held. Smaller informal shows are also spoken of. There has been an excellent staff

of officers from the start. Twenty-three directors' meetings last year, and all of them
harmonious. This is not often the case where prizes are given, and might not continue

if we adopt that system. We lind that our lady directors are very useful.

PARIS.

At the annual meeting of the Paris Horticultural Society the Treasurer's report was

read, which showed the Society to be in a flourishing condition. He reported a balance

on hand of .$119.55. This amount it is proposed to expend on the purchase of bulbs,

plants, etc., for the members as they may deem best. It is requested that suggestions as
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to what may be the best shall be left with the Secretary-Treasurer by members when
renewing their subscription tor the next year. We understand that the Society purposes

holding a number of meetings during the year ; also, that a flower show will be held in

the fall, which will be fully appreciated by all lovers of floral and horticulture. The fol-

lowing officers were elected for the ensuing year :

President.—F. Wiley.

Vice-President.—D. M. Lee.

8ecy. -Treasurer.—C. H. Roberts.

Directors.—J. Carnie, Sen,, L. Gerxdt, J. Skea, A. W. Rousell, Mrs. H. Bicklb
AND Mrs. a. Mennie.

PORT COLBORNE.

Officers for 1896.

President.—E. 0. Boyle.

1st Vice-President.—L. G. Carter.

2nd " W. W. Knisley.

Secretary.—D. W. McKay.

Treasurer.—A. E. AuGUbTiNE.

Directors.—W. Hopkins, Mrs. A. K. Schoolfield, Mrs. D. W. Carter, Mrs. J.

Steele, J. H. Smith, F. Hosckke, Rev. J. M. Smith, D. W. McKay, A.

E. Augustine.

PORT HOPE.

Officers for 1896.

President.—H. H. Burnham,

Vice-President.—Wm. Craig.

Secretary-Treasurer.—^A. W, Pringle.

Directors.—W. W. Renwick, John Smart, P. Brown, S. Wicket, S. G. Watson,
T. J. Tilley.

The first annual meeting of the Port Hope Horticultural Society was held in the

Opera House, Port Hope, March 9th, 1896.

Owing to the absence of the President, Mr. H. H. Burnham, the chair was taken
by Mr. William Craig.

Doctor Purslow, the first speaker of the evening, then read an interesting paper
on "The Pillaging of our Gardens." The doctor said that if the Horticultural Society

was to thrive, it must put this down. There were two kinds of depredations ; the

robbing of flowers, which was done mostly by young girls, and the robbing of fruit, by
boys and young men. The remedies proposed were : Bringing it before the pupils in the

schools ] inserting articles against it in the local papers, and distributing leaflets against

it. In case this did not succeed, the doctor thought the horticulturists shouid resort to

the law. As this is seldom done Individually, he suggested the horticulturists forming a

committee called the " Garden Protective Association," to prosecute all ofi"enders, and
thus protect the members of the Society. If any difficulty was found in discovering the

culprits, to engage the services of a professional detective, the expense to be borne by
the Society. The doctor thought that if this wer^ done, and a few examples made, the

members would have no trouble in this direction.
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INSECT LIFE.

Dr. Bethune then gave an address, of which the following is an abstract :

Mr. Chairman Ladies and Gentlemen,—I have been very much pleased that a
horticultural society has again been formed in this town. When it was proposed to

me to take part in this, the first annual meeting of the Port Hope Horticultural Society,

I was at a loss to know what to bring before you, unless it were my favorite subject,

that of insects.

Every person knows that there is a great variety of insects. Probably you are

not aware that the insects more than equal all the animals that inhabit the earth both in

number and bulk. We must not, of course, include the fishes of the ocean, as we do
not know their numbers, but confine ourselves to the inhabitants of the earth. The
insects, then, more than equal all the other animals of creation. Just one instance of

their numbers : A writer says that he observed a flight of locusts crossing the Red Sea

and covering two thousand square miles. He calculated that the locusts would weigh

about one-sixteenth of an ounce each, and computed that they would weigh altogether

forty-thousand millions of tons. It seems incredible.

What I thought of doing to-night was not so much to entertain as to instruct.

This is only the first meeting of the Port Hope Horticultural Society, and I may per-

haps be called upon to give you further information at some future time so will confine

myself to night to some remarks upon insects.

The first question that rises in the mind is, what is an insect 1 I suppose everyone

thinks they know what constitutes an insect. Some will tell you that a spider is an
insect, but it is not. They are first cousins of insects, but they do not belong to

that class themselves, though they are very near relatives. Take thousand legged

worms ; they are closely allied to insects, but they are not insects themselves.

Well, an answer to the question as to what constitutes an insect, is, of course, its

structure. We find that these creatures are all built on a certain plan ; there is a plan

upon which the great Creator has chosen to work. In their formation we find the body
divided into three distinct parts. The first division is the head, the second is the

thorax, and the third the abdomen. The head contains the mouth ; the thorax, the legs

and wings, and the abdomen the breathing apparatus and other internal organs.

What may surprise some is that the breathing apparatus is contained in the abdo-

men, the third part of the body. Some people try to kill an insect by closing its mouth,

but it does not aflTect it at all. They dip its head into oil, but, beyond inconveniencing

it a little, it does it no harm. The reason is plain to be seen—they do not subject the

right part of the insect to the oil.

You will notice on these diagrams (pointing to some on the wall) that there appear

feelers on most of them, especially on the butterfly. These are called antennae, and they

are organs of sensation of the insect. You will notice that in an insect there will

always be found a pair of antennas.

In their perfect state insects always have at least one pair, but mostly two pairs of

wings. Those that have only one pair, have rudiments of a second pair. The flies are

the only ones that are destitute of two pairs.

Then the next distinction is that they all have six legs in the perfect state—I am
speaking of the winged state. In this stage all insects have six legs—never more or less

—

except in the case of some butterflies, which have only four. If you find one with six

legs, then you know that it is an insect.

I just said that I was referring to the perfect state, but there are others as well.

You will s< e by these diagrams that there are different stages. All insects go through

four stages to a greater or less extent.

The egg is the first state. Insects begin life, like all living creatures, as an egg.

The egg is laid and from the egg is produced a little caterpillar, grub or maggot. The

caterpillar grows very rapidly and goes on eating during its existence. It afterwards
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assumes a dormant state ; some burrow in the ground while others wrap themselves up
in a silken cocoon.

Grasshoppers, etc., do not go through such complete stages. The larva of a grass-

hopper is very much like the perfect insect when born, except that it has no wings'.

This, thea, is an exception but, as a general rale, there are four stages of existence

In the caterpillar, this rule about the six legs does not hold. There are, however,

a series of legs, called pro-legs, which help the insects to move along. The majority of the

insects are all supplied with these appendages which answer the purpose of legs There
ars some others, though, which do not. Taking it as a whole, then, this is the usual

form in which these creatures are constructed ; but this is a very large subject and 1 will

not have time to dwell on this any longer.

The next point is :

The Mode in Which Insects Feed.

There are two kinds of insects—those that feed by biting with their jaws and those that

feed by suction. \!ou can see that if you want to kill a biting insect you would have to

adopt a different plan than you would to kill a sucking insect. Horticulturists have to

understand these two systems and to base their actions accordingly.

I was intending to tell you something about the different families, but I think I will

change my line and say a few words about dealing with noxious insects. Everyone
knows what plagues they are. Personally I am indebted to them.

A number of years ago a number of us formed an entomological societv, and had
great difficulty in getting along, having to depend entirely upon ourselves. We started

a magazine. By correspondence we found that there was a scourge aSecting the potato

in the Western States. I had occasion to visit Chicago and found it to be true. We
immediately set to work to learn all we could about it. I wrote an article in the Toronto

Globe and one in the Canada Farmer, calling upon the Government to make some eSorc

to keep this troublesome pest out of ^'anada. Our idea was by not growing a.ny potatoes

for some distance from the border, we might check their progress. The long and short

of it was that we started to work and formed a committee for experimenting. It was
found that Paris green was the one efiective remedy. After this the Goveiament of

Ontario gave us aa annual grant, which they have continued for some years past, and
gradually increased to a thousand dollars a year.

Speaking of Paris green reminds me that it has now become the greatest means of

destroying insects that has ever been discovered- It is generally delivered by means of

pumps which send a fine spray through the foliage.

Another insect that gives a great deal of trouble is the codling worm, Tfhich burrows

into the heart of the apple. This codling worm has been a very difficult worm to get rid

of The moth lays its egg in the eye of the future apple. It generally destroys the

apple and it falls to the ground.

With regard to the use of Paris green by spraying the trees just when the apple is

formed. Thn Paris green is spread all over the tree by means of tha spray-pump

When the caterpil'ar starts out of the egg to burrow into the apple, the first thing it, does

is to eat some of the Paris green and is consequently destroyed. The plum weevil will

also be kept in check by spraying with Paris green. So far we have been deiling with

biting insects.

We will now turn to those that live by sucking. It would be no use sprayiui^ any-

thing on the foliage. You have to apply it to their bodies The remedy is coal oil, but

if applied to the foliage direct, the plants would be killed. By experiments it was fouud

that if this coal oil was mixed with water it would destroy the insects and yet not damage
the foliage. However, water is no'-j the best thing to mix it with. If you take some
soap and water and make stron^j soap sud^, it will make a better mixture than water

alone ; it will form an emulsion and you can thea keep it for any length of time. Use a
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spray pump in the usual manner and these insects can be destroyed in the same way.
Those insects that trouble house plants can be destroyed also with the emulsion.

Now in regard to

Spraying Trees,

I know by personal experience that it is too much trouble. We either have not the
time to spare, or we are too lazy, ard let our trees be ravaged by insects year after year.

I want to make a suggestion in regaid to this. Jt is that our gardeners should do this

work for us. Those that cultivate flowers and fruit, would be only too glad, I am sure,

to pay a man if he would ccme around and spray our trees for us. I hope the gardeners
of our to-wn will take this matter up and act upon it. It would be a great blessing to

those of us who are either tco busy, or too lazy, to do it ourselves. However, if you
do not come under this classification and do it yourself, be sure and put on an old

suit of clothes.

I will now just refer to one or two other matters. There has been a very remark-
able case of interest to ourselves in California. You all have heard of what a wonderful
country California is for fruits. California fruit growers have been sufl'eririg from a
scale insfctthat invaded the State a few years ago. In their trouble they sent for

assistance to the depaitmtnt at "VYashington, and Professor Riley proceeded to investi-

gate. (I have no hesitation in saying that Professor Riley has done more in making the
habits of insects known than any other person in North America or even the world.)

He knew it must have ccme from some other part of the world. He at once took up
the study of this scale insect. He found that the Calitornians had been importing fruit

trees fiom New Zealand and Australia, and came to the conclusion that the insect must
have been imported with the trees. However, in Australia and New Zealand the scale

was scarce, and the inference was that there must be something that kept it in check.

He asked the authorities at "Washington to send over a couple of men to Australia and
New Zealand to investigate and find what was keeping it in check. The Department
would not grant his request. However, he succeeded in another way. There was to be
an international exhibition at Melbourne and the American Government were sending
over representatives. He succeeded in getting two of his own men appointed, and when
they got there I can assure you they did not spend much time at the exhibition but in

searching for this insect. They found that a little beetle called a " lady bird " was keeping
them in check. They sent some of these lady birds over to Mr. Riley by mail and he
had them placed on some trees where the scale insects were at work, with the result that

they soon cleared the trees of them. More were then sent from Australia. Now they
are not troubled with the scale insect at all. This, I consider was a great triumph for

entomology. But some things that are imported do harm instead of good, like the
English sparrow for instance.

The same thing is now being done in Western Virginia. The forests were being
invaded by some noxious insects. So they imported some insects they thought would
destroy them from Germany. In a large forest you cannot watch the results as closely

as in an orchard, but I believe the experiment there also will be successful. 1 only

mention this as an example of what has been done by entomology.

Before I sit down, I want to speak about another matter. It is that every person

should have a hobby of some kind. I have derived a great deal of pleasure from the

study of entomology. I would like particularly to impress upon you the importance of

having a hobby. You, who are confined all day, take up something that is entirely dif-

ferent from your regular occupation for your spare moments. What I would like you to

do, and especially the young ladies of the town, is to studj' some branch of natuial his-

tory.

Some time ago I had a talk with Lady Aberdeen on this subject. She is very much
interested in the welfare of this country and its people. We were talking about this

matter, and I was deploring the lack of this sort of study by our young ladies. In

England it is quite common but not in this country. There are plenty of ladies in Port
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Hope who would find their life much more pleasant to them if they would take up some-

thing of this kind. I believe the Ladies' Club have lately had a scientific lecture, and I

am glad of that.

One study they might take up ig botany, or some like shells and fossils ; others,

again, collecting postage stamps. But take something, no matter what it is, and make
that something the whole object of study for your spare moments. Many people go for

a walk for exercise. If you ai-e a student of botany you will find something interesting

at every step ; if you are making a collection, you will find something to add to your

collection. I should 'oe glad to see the ladies of this town take up botany and other

natural history studies,

I might mention that the greatest entomo ogist in Great Britain is a lady. Miss

Ormerod. These diagrams that you see here are the work of her sister and herself. She
is the standard authority in England, and has been consulted by the Governments of

Russia, India and others, A few days ago I received her eleventh annual report. She
devotes her whole time to the pursuit, and without any encouragement whatever from

the Government. Happily, she is a lady of means, and is able to do it. If you read the

periodicals you will find mention made of her from time to time. I mention this as a

bright example, but there are other ladies who have distinguished themselves in different

directions. So you see what a lady can do.

In closing, let me say that every one cannot be famous, but you can derive great

pleasure by studying some of the wonderful works of the Divine Creator.

Mr. T. H. Race, of Mitchell, representing the Ontario Fruit Growers' Association,

was then introduced by the chairman, and proceeded to give an address on " The Culti-

vation of Roses.'

TRENTON.

Officers for 1896.

President.—W. H. Berkinshaw.

Vice-President.—R. Eraser.

2nd Vice- Presiden.t.—W. H. Dempsey,

Secretary-Treasurer.—S. J. Ii^dung.

Directors —Mesdames J. W. Hyde, W. H. Berkinshaw, J. H. Stewart, Miss

Jeffs, and Messrs. J. B. Young, Jas. Craig, R. M. Foster, J. B, Christie

and D. J. Hawley.

Auditors.—Messrs. D. E. Clarke and J. Nicholson

WATERLOO;

Officers for 1896.

President.—James Lockie.

1st Vice-President.—Chas. Moogk.

2nd Vice-President.—Mrs. P. Hohmeier.

Secretary-Treasurer.— W. A. Raymo.

Directors.—Mrs. Geo. Wegenast, Mrs. J. H. Webb, Miss M. Bruce, Messrs.
Geo. Bulduc, 0. M. Taylor, J. II. Winkler, Wm. Hendry, J. H. Roos.

Auditors.—George Davidson, Levi Shuh.
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Following is th«

Directors' Report.

Your Directors, in making their first Annual Report, have much pleasure in con-

gratulating the members on the success of the Society. From its inception it has been
well received and seems to be steadily growing in public favor.

We have had a membership of seventy, each of whom received The Canadian Horii-

cuUurist and bound report of the Ontario Fruit Growers' Association, and a share of

the plant distribution connected, twenty Gladioli bulbs, one Canna and two tuberous

rooted Begonias ; besides, the Society made a gift to the town of a circular flower bed

in the public park, containing 175 Dwarf Cannas with a border two feet wide of Phlox
Drummondi, which was much apprfciated by the public, and we trust the Park Com-
missioners will continue the work thus beaun and cause several flower plots and orna-

mental trees and shrubs to be planted in the different parks in future.

The year 1895 was unfavorable for horticulture in many respects. The frosts of May
almost completely destroyed the small fruit crop of this section and cut back early vege-

tables and flowers. The weather during the season was very irregular and uncertain,

alternating from the extreme heat to cool, even cold, weather, with frost every month.

Your Society has held a number of meetings open to the public, where papers on
horticultural subjects have been read and discussed with increasing interest, and we trust

our successors will continue such meetings in future and that the attendance may increase,

as apart from the benefits to be derived from an interchange of ideas on horticultural

topics, they also cultivate the social qualities and make better neighbors aad citizens.

The Fruit Growers' Association of Ontario, with which this Society is afliliated, hold

their annual meetings in different places each year in order to increase the interest in

fruit growing in different localities. Your Directors made an effort to get it here next

winter, but having been held in the western section for some years it was decided to

hold the next in Kingston, but we are promised it in the near future, and we trust our

successors in cflEice will succeed in getting this meeting at Waterloo in 1897.

The Secretary-Treasurer's and Auditors' reports are before you by which you will

see the Society is in a good financial position, the funds having been husbanded with care,

and by the circular just issued you will see the advantages to members for this year are

much greater than last, so that we look with confidence to the increasing influence of this

Society and expect it to be one of the most beneficial and permanent institutions of our
thriving town.

By order of the Board.

Jas. Lockie,

President.

WOODSTOCK.

Officers for 1896.

President.—D. W. Karn.

Vice-President.—G. R. Pattullo.

Secretary.—R. B. Thornton.

Treasurer.—J. S. Scarff.

Directors.—E.^Hersee, M. S. Schell, F. Mitchell, Frank Harris, E. W. Snel-

grove, Wm. 1»Jewton, R. W. Keiler, J. S. Scarff and T. H. Parker.

Auditors.—John Pike and T. L. Clarkson.
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SECOND ANNUAL REPORT

OF THE

FRUIT EXPERIMENT STATIONS OF ONTARIO,

i8q5.

To the Honorable the Minister of Agriculture for Ontario :

Sir.—The second Annual Report of the Fruit Experimental Work in Ontario,

which I have now the honor of placing before you, will show the progress of our fruit

stations in testing varieties. The experimenters are beginning their tests with old

varieties, and afterward will be in a position to judge of the comparative merits of the

newer varieties.

The Board of Control has now established ten stations and two sub-stations, and it

is hoped that these will fairly represent the conditions of the various parts of the Pro-

vince, excepting those too far north to be adapted to profitable fruit culture.

An important feature of the work is that undertaken by the secretary, viz., a des-

criptive work oi the fruits of Ontario, a work necessarily slow and requiring much
patient study of varieties under the varying conditions found at the various stations, but

in the end it is intended to constitute in a compact form the results of the work of all

our stations. When sufficiently advanced, this may be published in a volume separate

from the Annual Report and thus will constitute a book of reference for fruit growers.

The Report of the Director of Experimental Spraying also forms an important part

of this report.

All of which is respectfully submitted.

We have the honor to be, Sir,

Your obedient servants,

JAMES MILLS, L. WOOLVERTON,
Chairman, Guelph, Ont. Secretary, Grimsby, Ont.



BOARD OK CONTROL, 1896.

REPRESENTING THE COLLEGE.

James Mills, M.A., LL.D,, Guelpb President.

H. L. Hdtt, B.S.A., Guelph Horticulturist.

REPRESENTING THE FRUIT GROWERS' ASSOCIATION FOR 1896.

A. M. Smith St. Catharines.

A. H. Pettit Grimsby.

W. E. Wellington Toronto.

!L. Woolverton, M.A., Secretary Grimsby.

EXECUTIVE COMMITTEE.

Chairman—James Mills, M.A., LL.D.

Secretary—L. Woolverton, M.A.

Official Visitw—H. L. Hutt, B.S.A.

THE ONTARIO FRUIT EXPERIMENT STATIONS.

Name. Specialty. Experimenter.

1. Southwestern Peaches W. W. Hilborn, Leamington, Ont.

2. Niagara Tender Fruits Martin Burrill, St. Catharines, Ont,

3. Wentworth Grapes M. Pettit, Winona, Ont.

4. Burlington • j^ . ) A. W. Peart, Freeman, Ont.°
( and Currants

J

' '

4i. Halton sub-station Strawberries E. B. Stevenson, Freeman, Ont.

5. Lake Huron < ^ " • i a i > A. E. Sherrington, Walkerton, Ont
( Commercial Apples. )

o
>

6. Georgian Bay Plums John G. Mitchell, Clarksburg, Ont.

7. Simcoe | S.rd^^cheSs^'"'^ ] ' ^- ^- Oaston, Craighurst, Ont.

7^. Simcoe sub-station Gooseberries S. Spillett, Nantye, Ont.

8*. East Central (
^^^^^ ^"^^

, a i
!• R- L. Haggard, Whitby, Ont.

( Commercial Apples, j
&& >

j'

9. Bay of Quinte Apples , W. H. Dempsey, Trenton, Ont.

10. St. Lawrence [
5^""?^

-Jf
*''^'

\ Harold Jones, Maitland. Ont.
^ Hardy Plums, j

i



FRUIT EXPERIMENT STATIONS OF ONTARIO.

CANADIAN FRUITS AND FRUIT TREES.

Since we have in Canada no recognized authority upon Canadian fruits, it seems

necessary for the best interests of Canadian fruit growers that such a work be under-

taken as soon as possible. That grand work of Mr. A. J. Downing has been of inestim-

able value to the horticulturists of the United States, but even for that country this work

needs a thorough revision ; while for Canada, many of its statements are wholly inapplic-

able. Besides this, it describes many varieties never grown in Canada and wholly un-

desirable.

Toward supplying this need, your Secretary did a little work during the year 1895,

and has incorporated a portion of it in this annual report in order to learn the mind of

the Board of Control and of the Fruit Growers' Association with regard to the desirability

of its being carried on in this manner from year to year as the practical outcome of the

work of our Ontario fruit experiment stations.

Li WOOLVERTON,

Grimsby, Ontario. Secretary.

APPLES.

Baldwin. (Steele's Red Winter).

Section of Baldwin.

The Baldwin originated in the State of Massachusetts and was for many years the

most popular winter apple for either home or foreign markets. The average yield each

alternate year was about eight barrels per tree, and in some instances much larger. Large
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orchards of this variety were in consequence planted in the apple growing counties of
middle and southern Ontario, but unfortunately for many years now these orchards have
been almost barren, and many of them are being dug out as worthless. The cause may
be poverty of soil, the lack of pollen of other varieties to fertilize the blossoms, or the
prevalence of apple scab. If it is the latter, it may be overcome with the Bordeaux
mixture ; if lack of potent pollen, by grafting in other varieties here and there through
the orchard.

Tree, upright, spreading, vigorous grower, formerly very productive.

Fruit, large, roundish, ovate ; skin yellow, shaded and splashed with crimson and
red, dotted with some russet dots ; stem heavy, three-quarters of an inch long, in a broad
cavity ; calyx, closed, in a deep plaited basin.

Flesh, yellowish white, tender, sub-acid
;
quality, second class.

Season of use, January to March.

Adaptation. Not very hardy at Simcoe station or in North Ontario county ; further
south and along the borders of the lakes, this apple may be grown to perfection, if the scab
can be kept off the trees.

Cabashea. (Twenty Ounce Pippin).

Not worth planting in Ontario. Through confusing its name with that of the

Oayuga Red Streak, often called Twenty Ounce, this apple has been widely planted in

our province. The tree is unproductive and the fruit, though large and fine in appear-

ance, drops early and is poor in quality. Twenty trees, at Maplehurst, twenty years

planted, yielded about ten barrels of apples in 1895, the best so far.

Section of Cabashea.

dull

Origin, unknown.

Tree, vigorous, spreading, unproductive.

Fruit, large, roundish, oblate, slightly conical ; skin, yellowish green, shaded with

red on the sunny side ; stem, an inch long, stout, in a wide cavity of moderate

depth ; calyx open in a wide shallow basin ; core medium.
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Flesh, white, firm, coarse, sub-acid, only fair for cooking, useless for dessert.

Season, October to December. At Bay of Quinte station, season given from Decem-
ber to February.

Tested, twenty years at Maplehurst, Grimsby.

Cranberry Pippin.

An apple that is worthy of being planted in Southern Ontario as a fancy variety

for export. Though the quality is ordinary and not suitable for dessert, its extreme
beauty when opened in midwintor, its large and even size, usual freedom from blemishes

and the productiveness of the tree every alternate year, make it a desirable variety. At
Maplehurst, Grimsby, in 1895, fifty trees of this variety, about twenty years planted,

yielded 200 barrels of high grade apples, and in 1893, when other varieties were almost
worthless, nearly the same quantity. Sometimes, however, this variety is subject to

warts and knots which mar its beauty.

Section of Cranberry Pippin.

Origin. Accidental on a farm, near Hudson River, N.T.

Tree, very vigorous, healthy, spreading, productive.

Fruit, medium to large, roundish oblate ; skin, smooth, yellow shaded and stripe

with two shades of red ; stem, slender, one and one-eighth inches long in a deep cavity
;

calyx closed in a wide, wrinkled basin.

Flesh, white, firm, crisp, moderately juicy, sub-acid
;
quality, second' class.

Season. November to February.

Adaptation, Southern portions of the province, especially clay border of the lakes.
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King. (King of Tompkins' County.)

Said to have originated in New Jersey. On account of its excellent quality for

cooking, its peculiarly rich aromatic flavor, its beautiful appearance and large size, this

apple is taking the highest place in the great ^apple markets of the world. Unfortunately

the tree is a poor bearer, and consequently unprofitable as an orchard variety, unless

under exceptional circumstances. Top grafted on Tolman Sweet, it is said to be more
productive. For home use it is excelled by no apple.

Section of King.

Tree, a vigorous grower, of spreading^^habit, but not long-lived.

Fruit, large, roundish, uneven ; skin, yellowish, shading off from red to dark crim-

son|; stem, short and stout, inserted in a wide, deep, somewhat irregular cavity ; calyx

closed in a broad, shallow, slightly corrugated basin.

Flesh, yellowish, white, crisp and juicy, moderately firm ; flavor rich, agreeable, aro-

matic
;
quality first-class.

Season, October to February in Southern Ontario ; reported at the Simcoe station,

October to March for Northern Ontario.

Adaptation. Not hardy at Simcoe station unless top-grafted on Tolman Sweet, or

some other hardy stock, and, therefore, it is not recommended for planting in northern

sections.

Red Astrachan.

Imported from Sweden to England in 1816, and widely planted in Southern Ontario

for a summer market apple. Scarce another apple of its season equals it in beauty of

appearance, for, in addition to its rich crimson color, it is often covered with a pale white

10

^
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bloom. Selected fancy grades of this apple are usually in good demand in our home
markets, but sometimes there is a surplus, and prices even for Astrachans are very low.

Section of Red Astrachan.

Tree, upright ; very vigorous ; begins bearing early ; very productive.

Fruit, medium to large, round, narrowing toward apex ; skin, deep crimson when

exposed to sun, yellowish-green in shade, often covered with a thin, whitish bloom ;
stem,

stout, three-quarter inch long, in a deep, narrow cavity ; calyx closed in a shallow, some-

what irregular basin.

Flesh, white, crisp, juicy, tender, becoming mealy when over-ripe ; acid almost too

tart to be counted first-claas for either dessert or cooking
;
quality, second class.

Season, 1st to 20th August.

Adaptation. In Niagara district perfectly hardy and productive. Two trees in

1895 at Maplehurst averaged ten barrels each. Not considered profitable at Simcoe

station ; not hardy in northern parts of Ontario county.

Yellow Transparent.

Yellow Transparent.

11
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An apple which may prove a substitute for the well-known Early Harvest, which i&

so subject to apple scab. This /ariety seems to be proof against fusicladium, both in leaf

and fruit.

Origin, St. Petersburg, Russia. Imported by the U.S. Department cf Agriculture

in 1870.

Tree, hardy, vigorous, upright, annual bearer, productive, began bearing at four

years at Oraighurst station.

Fruit, above medium, roundish, oblate, inclined to be conical ; skin, clear white^

yellowish white when very mature ; dots, light green, obscure ; stalk, medium, in large

cavity ; calyx closed in medium slightly corrugated basin ; fruit hangs well on the tree.

Flesh, white ; firm till very ripe, then tender
;
quality, second class.

Adaptation. Tested at Maplehurst, Grimsby ; at Simcoe station, and distributed

widely by Ontario Fruit Growers' Association in 1886.

PEARS.

Beurre Giffard.

Section of Beurre Gififard.

An excellent early summer pear, of large size and good quality,

of its season is more desirable both for home use and market.

Origin. Chance seedling with M, Giffard, Angers, France,

Tree, moderately vigorous, healthy and productive.

12

Probably no pear

I
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Fruit, medium, acute pyriform ; skin, greenish-yellow, shaded with red in the sun

;

<;alyx closed in a very shallow basin.

Flesh, white, melting, agreeable aromatic flavor.

Season, August.

Tested on top graft four years at Maplehurst, Grimsby ; also at the Wentworth
Experiment Station.

BUFPUM.

A reliable kind for health of tree and productiveness, but its season follows the Bart-

lett too closely to be of any great value in the market. Besides, there are other varieties

of about the same season 'which are more desirable for both table and market, for the

fruit is often below medium size and of only fair quality.

Section of Buffum.

Origin Rhode Island.

Tree, very upright, vigorous, productive, not subject to blight.

Fruit, medium, oblong, obovate, slightly one-sided ; skin, yellowish, with a brownish-

red cheek, with small brown dots ; stalk, one inch long, in a very small cavity; calyx

closed in a small regular basin.

Flesh, white, buttery, moderately juicy, slightly granular, of agreeable aromatic
flavor.

Season, September 20th to October 1st.

Tested at Maplehurst thirty years.

13
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Howell.

One of the best market pears of its season for Southern ^Ontario, especially whon

grown on a standard. Its vigor of tree, regularity of bearing, clear skin, and good size

and quality make it a desirable variety for the commercial orchard.

Section of Howell.

Origin. New Haven, Oonn. Named after the originator, Thomas Howell.

Tree, upright, healthy and vigorous, an early bearer, productive.

Fruit, large, obovate pyriform ; skin, yellowish green, waxen, reddish dots on sunny

side, russet dots in shade ; stem one and three-quarter inches long ; no cavity, sometimes

lipped ; calyx partly open in a deep russeted basin ; core small ; seeds few, small.

Flesh, creamy white, juicy, melting, granular near the core; flavor agreeable vin-

ous ; rather tart for dessert.

Season, middle September to middle of October. •

Tested twenty-tive years at Maplehurst, Grimsby.

14
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King Sessing.

A worthless variety for either home use or market, because it aWays decays at| '^the

core, while still apparently sound.

Section of King Sessing.

Origin. Near Philadelphia.

Tree, fairly vigorous, of sprawling habit.

Fruit, large, obovate, obtuse pyriform ; skin, greenish-yellow, with minute greenish
dots ; stem, two inches long, curved, fleshy at its insertion in a small uneven cavity ;

calyx small, closed in a deep irregular basin ; core small, inclined to rot.

Flesh, whitish, juicy, melting, and of good flavor.

Season, September 20th to October 1st.

Tested thirty years at Maplehurst.

ROSTIEZER.

A small unattractive looking pear, of very high quality. It is the best of its season
in quality for dessert purposes, and should have a place in the home garden. "What the

15
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Seckel is in October, this pear is in August. Packed in small packages and labelled
" extra quality dessert pears," the writer was able to sell them at a fancy price, but
usually the pear sells far below its value on account of its ordinary appearance.

Section of Rostiezer, Section of Sheldon.

Origin. Foreign.

Tree, healthy, vigorous, sprawling habits, shoots few, and need shortening in.

Fruit, small to medium, obovate, oblong pyriform : skin, green, sometimes turning
yellowish, with reddish-brown cheek ; stem slender and nearly two inches in length

;

calyx open ; basin small.

Flesh, juicy, melting, sweet, very delicious, of very finest quality.

Season, middle to end of August.

Tested twenty years at Maplehurst,

Sheldon.

One of the most delicious of dessert pears, if eaten just at the proper time. Worthy
of a place in every home garden, but not productive enough to be planted for market.

Origin. Accidental on farm of Gorman Sheldon of Huron, Wayne Co., N.Y.

Tree, vigorous, erect, not very productive, late coming into bearing.

Fruit, above medium in size, roundish, obtuse obovate; skin, yellowish-green, covered

with thin light russet, brownish crimson in sun, russet dots ; stalk, short, stout, in a nar-

row cavity ; calyx nearly open, in a broad basin.

Flesh, creamy, buttery, juicy, sweet, aromatic.

Season, October.

Tested twenty years at Maplehurst.

16
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MEETINGS OF BOARD OF CONTROL.

The second annual meeting ot the Board of Control was held at the Ontario Agri-

cultural College, Guelph, on the 17th of December, 1894, at 7.30 p.m., at the call of

President Mills.

There were present the Chairman, Secretary, Official Visitor, and Messrs. A. H.
Pettit, A M. Smith and W. E. Wellington, the members who were appointed by the
Ontario Fruit Growers' Association at Orillia on the 5th of December.

The minutes of the last meeting and the proposed report of the Board to the

Department of Agriculture were read by the Secretary and duly criticized and amended.

It was ordered that this report, as amended, be submitted to the Minister of Agri-
culture.

A report of the visits to the various fruit experiment stations was made by Messrs.

Hutt and Woolverton.

It was ordered that the Executive Committee be authorized to certify to the Depart
ment that the grants to the various experimenters had been properly deserved.

The Executive was asked to call the attention of the experimenters to the import-

ance of planting all new varieties of trees and plants in plots where exact records could
easily be made of their behavior, and to which access would be easy for the Official

Visitor.

The applications for new stations were read by the Secretary, and the Official

Visitor reporting favorably, Mr. John Mitchell, of Olarksburg, in the Beaver Valley, was
duly appointed as one of our experimenters, his specialty being plums, but, in addition,

he is to be asked to test certain varieties of pears, apples and cherries.

It was further ordered that, in case the conditions were found to be favorable, sub-

stations for testing small fruits in particular be located in the counties of Halton and
Simcoe.

It was ordered that experiments in spraying be conducted by our experimenters at

such time and in such manner as shall be suggested by the Executive Committee.

It was ordered that a copy of Downing's " Fruits and Fruit Trees of America" be
furnished each experimenter free of charge.

At a committee meeting of the Executive, held on "Wednesday morning, December
19th, it was resolved that the following groups of counties should in some way be con-

sidered in the selection of the three stations still open for location :

1. Huron, Bruce and Lambton.

2. The counties bordering on the St. Lawrence river.

3. Victoria, Peterboro', Ontario, Durham, West Northumberland.

It was farther thought desirable to locate in the Niagara district, as soon as possible,

another station for the special purpose of testing the most tender fruits.

A special meeting of the Board of Control was held at the Walker House, Toronto,
at 10.30 a.m., on Friday, February 22nd.

There were present President Mills, Secretary Woolverton, Prof. Hutt and Messrs.
W. E. WeUington, A. M. Smith and A. H. Pettit.

In response to a request from the Minister of Agriculture regarding a scheme for
special experimental work in spraying, this subject was first discussed.

2 F.E.
*
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A scheme was presented by Mr. A. H, Pettit, and it was ordered that we recommend
that the experiments be made in three divisions of Ontario, and in about ten ridings in

each, as follows :

Division 1.—Essex, Kent, Norfolk, Haldimand, Monck, Welland.

Division 2.—South Ontario, Durham, Northumberland West, Prince Edward,
Lennox, Frontenac, Leeds, Grenville, Dundas.

Division 3.— Lambton, Bruce, Central and South Grey, Simcoe.

It was recommended that the work be done thoroughly according to the following
list of applications :

1. Sulphate of copper before the leaves appear.

2. Bordeaux mixture before the blossoms open.

3. Bordeaux mixture after the bloom falls.

4. 6 and 6. Bordeaux mixture at intervals of ten or twelve days.

The estimates of expenditure were then made and discussed.

It was fuither ordered that, if possible, it is considered by this Board desirable to
secure the services of Mr. A. H. Pettit (1) to make preliminary visits, (2) to secure
proper men to do the work and thoroughly instruct them, and (3) at the close of the
season to visit the various places and prepare careful records of the results for public-

ation.

At an adjourned meeting of the Board, held at the office of Mr. W. E. Wellington,

the minutes of the previous meetings were read and approved.

Applications from various gentlemen desiring to be appointed as experimenters were
read and considered.

The Visitation Committee was ordered to pay visits to the more desirable of these

applicants during the coming season.

It was ordered that the Industrial Exhibition be asked to allow space to the Board
of Control for a special exhibit of fruit from the Ontario fruit experiment stations, it

being understood that the exhibit would not be in competition for prizes.

It was ordered that our experimenters be asked to make their best efforts in the for-

warding of an exhibit to the Industrial.

The Secretary having placed upon the table extensive lists of varieties of plants and
trees which, in his opinion, it is desirable to have tested at the various stations, it was
ordered that the Secretary and Messrs. Hutt, Wellington and Smith constitute a com-
mittee to revise these lists previous to the stock being ordered.

REPORT OF SECRETARY.

Under this head the Secretary desires to report certain work that has been conducted

under the authority of the Board of Control or of the Executive during the interim between
the meetings.

In the first place lists of the new and old fruits, which had been prepared for the

various stations, were approved by the committee appointed by the Board for the purpose

of examining them. The Secretary then corresponded with the various experimenters

concerning these lists, and after giving them a final revision, the stock was ordered from

various nurserymen in Canada and the United States. Most of this stock was addressed

to the Secretary, who paid all bills, and had them duly passed the customs and forwarded

to the experimenters.

18
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The list of trees and plants added in this way during the spring of 1895 is here

given :

BAY OF QUINTE STATION.

Akin.
Arkansas Black.
Arkansas Beauty.
Bank's Red Gravenstein.
Bishop Bourne.
Boiken.
Bogdenoff.
Carolina June.
Canada Reinette.
Cooper's ilarket.
Clayton.
Domine.
Early Harvest.

A. Desportes.
Ansauk

.

Angouleme.
B. S. Fox.
Beurre Giffard.
Brandywine.
Col. Wilder.
Dorset.
Duchess Precoce.

Apples.

Esopus Spitzenburg.
Fanny.
Gibson.
Hastinefs.

Haskell's Sweet.
Jefiferson.

John Richardson.
Lady Sweet.
Late Strawberry.
Missouri Pippin.
Mammoth Pippin.
McLean.
Palouse.

Peaks.

Dr. Jules Guyot.
Easter Beurre.
Fred Baudry.
Frederick Clapp.
Keiffer.
Lady Clapp.
Lucy Duke.
Louise Bonne,
Lincoln

.

Paragon.
Peck's Pleasant.
Rawle's Janet.
Rome Beauty.
Red Canada.
Starr.
Shackleford.
Ulter's Red.
White Pippin.
Windsor Chief.
Washington Strawberry,
York Imperial.

Manning's Elizabeth.
Margaret

.

Pound.
P. Barry.
Summer Doyenne.
Souvenir d'Esperen

.

Winter Nelis.

White Doyenne.

Burbank.
DeSoto.
Fellemburg.
Huling's Superb.
Imperial Gage.
Jefiferson.

Plcms.

McLaughlin,
Orange.
Prune d'Agen.
Reine Claude de Bavay.
Reine Claude Violette.

Smith's Orleans.
Victoria.
Wild Goose.
Willard.
Yellow Gage.

Varieties planted tears ago by Mr. P. C. Dempsey, and omitted from First Report.

Plums,

Hudson River Purple Egg,
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Annie Laurie.
Australian.
Brandywine

.

Brunette.
BeUe.
Cyclone.
Eleanor

.

Gardner.

Stbawbebkies.
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Plums.

Abundance.
Arch Duke.
Burbank.
Bradshaw,
Diamond.
Fellemberp.
German Prune.
Gen. Hand.
Grand Duke.
Green Gage.
Gueii

.

Huling's Superb.
H. R. Purple Egg.

Imperial Gage.
Jefferson

.

Large Golden Prolific.

Moore's Arctic.
Monarch.
McLaughlin.
Ogon.
Orange.
Purple Egg.
Peter's Yellow Egg.
Prince of Wales.
Prince Englehert.
Quackenbos.

Reine Glaude.
Satsuma.
Smith's Orleans.
Shipper's Pride.
Spaulding.
Victoria.
Willard.
Wild Goose.
Washington.
Weaver.
Yellow Egg.
Yellow Gage.

BURLINGTON STATION.

Blackberries.

Agawam.
Early Cluster.
Early Harvest.
Erie.

Gainor.

Hopkins.
Kittatinny.
Smith's Giant.
Snyder.

Stone's Hardy.
Taylor.
Western Triumph

.

Wachusetts

.

Raspberries.

Cuthbert.
Eureka.
Golden Queen
Gault.
Hilborn.
Highland Hardy.

Marlboro'.
Older.
Palmer.
Progress.
Royal Church.

Reliance.
Shaffer's Colossal.

Success

.

Thompson's Early.
Turner.

Gooseberries.

Pearl.

GEORGIAN BAY STATION.

Plums.

Arch Duke.
Abundance.
Bickley.
Burbank.
Cheney

.

Diamond.
Fellemberg.
German Prune.
Gen. Hand.
Gueii.
Hugh's Seedling.
Hungarian Prune.
Huling's Superb.

H. R. Purple Egg.
Jefferson.
Large Yellow Prolific.

Montreal Yellow.
Moore's Arctic.
Monarch

.

McLaughlin.
Orange Prune.
Peter's Yellow Gage.
Prune d'Agen.
Prince of Wales.
Quackenbos.
Reine Claude de Bavay.

Saunders

.

Sand or Wyant.
Shipper's Pride.
Spaulding.
Stanton

.

Ungarish Prune.
Wyant or Sand.
Wild Goose.
Weaver

.

Willard.
Yellow.
Yellow Gage

.

Yellow Egg.

Pears .

Beurre Bosc.
Clapp's Favorite

.

Duchess d'Angouleme.
Doyenne Boussock.
Howell.

Idaho

.

Josephine de Malines.
Kieffer.

Lawrence

.

Sheldon.
Superfin

.

Souvenir du Congres
Winter Nelis.

Peaches .

Bowslaugh's Late.
Crosby

.

Champion.
Elberta.

Hale's Early.
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VISITS TO EXPERIMENTERS.

A visit was paid by the Secretary in the month of January, 1895, to Mr. A. W.
Peart, Freeman, an applicant for the experiment station in that district.

In the month of May, Mr. Hutt and the Secretary visited Mr. Martin Burrill, Presi-

dent of the Louth Agricultural Society, who was an applicant for that district, and in

July they visited Mr. E. B. Stevenson, strawberry specialist at Freeman, and Mr. S.

Spiilett, gooseberry specialist, Nantyr, who were applicants for experimental work with

these fruits respectively.

In the month of August a visit was made by Prof. Hutt and the Secretary to the

<:ounty of Bruce. The applicants seen and considered in that county were Mr. A. E.

Sherrington, of Walkerton, and Mr. J. H. Wismer, of Port Elgin. Prof. Hutt then

visited Mr. John Mitchell, our experimenter in the Beaver Valley, and Mr. G. 0. Gaston,

our experimenter at Craighurst.

Early in September Prof. Hutt and the Secretary proceeded east of Toronto, visiting

the following applicants for experimental work : Mr. J. L. Huggard, "Whitby ;
Mr. E.

C Beman, of Newcastle, and Mr, Harold Jones, of Maitland.

Later on Prof. Hutt completed the tour of visitation to the other stations in western

Ontario, a detailed account of which he will present to you. He will also give you in

detail our united recommendations with regard to the appointment of new stations.

EXHIBIT AT INDUSTRIAL EXHIBITION, TORONTO.

On the 9th of September your Secretary visited Toronto to superintend the experi-

mental exhibit, which was quite large, covering over six hundred plates. He was present

to answer inquiries during the Monday, Tuesday, Wednesday and the Friday of that

week. He secured assistance in setting up the exhibit from Messrs. A. H. Pettit, of

Orimsby ; A. M. Smith, of St. Catharines, and W. H. Dempsey of Trenton.

The following is a report of the exhibit

:

In accordance with the instructions of the Executive Committee at Guelph, August

27th, the Secretary corresponded with the experimenters concerning an exhibit of varieties

of fruits from each station at the Industrial Fair, and, as a result, a very large and inter-

esting exhibit was secured.

Our grape experiment station at Winona contributed 111 varieties of grapes, besides

some choice appleo and pears; the Bay of Quinte station contributed 150 varieties of

apples and pears ; the Georgian Bay station contributed forty-one varieties of apples,

thirteen of pears, besides some plums and peaches ; our southwestern station in Essex

contributed twenty-six varieties of peaches, besides apples, grapes and pears
;
A. M.

Smith, St. Catharines, contributed twelve varieties of peaches, seven of pears, and also

secured for us from Mr. Seymour Parnell, of St. Catharines, sixteen varieties of Russian

apples which had been secured through the agency of the Fruit Growers' Association some

years ago. In addition to these, the Secretary contributed 150 varieties of fruits of vari-

ous kinds.

A large display sign of cloth was printed containing the words " Exhibit of the

Ontario Experimental Fruit Farms," and this was hung on the wall over the exhibit.

Besides this the name of each station, giving also the name of experimenter and his

specialty, was printed on large sheets and posted over each exhibit. The display covered

nearly the whole of two sides of the fruit building.

Our exhibit attracted much attention from all visitors, many of whom were inter-

ested in knowing the varieties of fruits which succeed best in the various localities of

Ontario. It was also of great interest to other exhibitors who naturally looked to the

experimental collection to verify the correctness of their own nomenclature.
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This suggests a very important work devolving on us, namely, the correction of

misnomers which exist throughout our country. To do this, it will be necessary

that our exhibit be carefully supervised and the names verified, comparing the

varieties, if necessary, with reliable descriptions. In this instance so enormous was the
task devolving upon the Secretary in placing and arranging six or eight hundred plates of

fruit, that, even with the assistance of Messrs. A. M. Smith, W. H. Dempsey and A. H.
Pettit during a portion of the time, it was impossible to give much time to the verifying

of names of the less common varieties and the comparing of samples of the same variety

as grown at our different stations which will be a most important part of our work in the
future.

In order that our exhibit be as directly educational in its nature as possible, I

would suggest that in 1896 we again make an exhibit and that we observe the following

points as the result of our experience in 1895 :

1. That each experimenter show a complete collection of his specialty, but of other

fruits only samples of varieties of exceptional merit or of special interest.

2. That each exhibit, as far as possible, be opened and set up by the experimenter
showing it.

3. That each experimenter be paid for his exhibit at the rate of ten cents for each

correctly named variety set up at the Fair under the direction of the Executive who will

have power entirely to reject plates of inferior samples.

4. That each experimenter have his expenses paid to and from the Fair in order to

set up his collection and label it correctly.

5. That the superintendence of the whole be in the hands of the Executive Committee,
with power to engage assistance, if necessary, in keeping the exhibit in order, and in

answering questions relating thereto.

Inquiries were constant from exhibitors concerning the identification of varieties, and
also from intending planters concerning the best varieties to plant in their respective

localities.

EXPERIMENTAL SHIPMENT OF APPLES.

The great importance to Canadian fruit growers of opening up new markets, more
especially for our apples, has led us to consider the possibilities of shipping to Australia.

Apples were shown at the World's Fair from New South Wales, and the same country

ships apples to Great Britain in good condition. Surely, therefore, we can reach Sydney
with Canadian apples.

The fact that autumn in Canada is spring in Australia, and that these markets are

bare of apples in October, November and December, led us to make still farther enquiries

concerning Australian markets, and in response your Secretary received the following

information in a letter from Mr. J, S. Larke, the commercial representative of Canada, at

Sydney, dated July 16th, 1895 :

Sydney, N. S. W., July 16, 1895.

"In regard to the shipment of fruit here, the result would be very problematical. They do not use
apples in this country as we do in Canada, mainly because of the expense and on account of the cheapness
of meat leading to a much larger use of it than with us. This is the apple season of this country, the fruit

being brought from Tasmania. I yesterday bought a case of cooking apples, hard and green. These cases

contain, nominally, forty pounds of apples, generally less- Yesterday the case I bought cost six shillings

and sixpence delivered at the house, and these were brought from a wholesale house. This is nearly two
dollars and a half per bushel. The market prices, I observe, are somewhat less than the above, but I have
never succeeded in buying at the market prices, and presume that they are the prices paid by the wholesale

dealer. These apples will soon be out of season, and apples shipped from Ontario in November would
reach here when the market would be bare of Australasian fruit. They would, however, have to meet the

competition from California. Last year nearly 3,000 cases were sold from that country. The prices realized

would run from eleven to fifteen shillings per bushel. This price is too high for a large consumption. There
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is at present a duty of one shilling per bushel, which will, perhaps, be removed upon the first of January
next, although this is exceedingly doubtful. I cannot tell you what you would be able to lay down a car of

apples from Grimsby to Sydney at. You will be able to ascertain from a C. P. R. ag'ent, who would per-
haps give you a low rate on a trial shipment. In competing with California you would be competing with
apples with no overland freight of any extent to pay, but I think a shipment of such apples as the Northern
Spy would bring a higher price than the California product. There is little doubt that they would stand
the journey and reach here in good condition. I think, however, that I would ship them in cases containing
a bushel each . Barrels are expensive for shipping by water, as six of them make a ton of forty cubic feet.

I rather expect it would be difficult to get the Government to pay the expense ot a shipment of this kind,
as they do not appear to have too overflowing a treasury just now . My services will of course cost nothing.

" In addition to what I have stated there would be some charges for cartage, dock charges, handling,
etc., but I think that if put up in bushel cases as before mentioned, I might estimate the expenses to be
something like this : Duty, one shilling ; handling, cartage, commission, etc., one shilling ; freight, six

shillings. If they can be sold at twelve shillings a bushel this would leave a very narrow margin ; if they
could bring fifteen shillings that would be very much better. If you could make arrangements for

a portion of a cargo I think it would be better than for a whole carload. It would also be advisable, if the
experiment is decided upon, that I should be advised as early as possible, to prevent a larger quantity of
Califomian apples being ordered than might otherwise be the case. As a quantity of apples are pretty sure
to be sent to British Columbia, a few cases might be sent here, as the steamer would take, I think, 100
cases at a very little higher rate than 1,000."

This letter, having been considered at a special meeting of the Board of Control, it

was decided that the matter was of sufficient importance to Canadian fruit growers to

make the experiment on a small scale, so that if successful growers might afterwards

undertake it in commercial way.

Your Secretary was instructed to endeavor to carry out the wishes of the Board in

this matter, and in response to his enquiries a letter was received, dated August 28th,

informing him that owing to the steamer "Warimoo being disabled her sailing date in

October would not be taken, and that therefore any shipments would have to be made in

September or November. The company would carry one hundred cases or barrels from
Toronto to Sydney at the rate of 81.50 per 100 pounds. [t was also stated that cold

storage space for the apples could be supplied in the steamer if advised in advance.

Another letter, dated September 30th, conveyed the information that the railway com-
pany could not aflFord to run a refrigerator car with so small a load as that proposed to

be sent.

Correspondence was had with several leading growers, and with some difficulty a

shipment of one hundred and fifteen cases extra selected apples was made up. Some
growers refused to join, believing the result would only be a total loss of the fruit, even if

the freight was guaranteed. One firm of growers and shippers, in declining to send a

consignment, pointed out that several attempts had been made to ship apples across the

equator, and that none had been successful. The C. P. R. steamers had carried apples to

Hong Kong, but while the fruit arrived in apparently fair condition so far as appearance

went, it was found to be dry and pithy, and with scarcely any flavor.

The following is the list of varieties shipped : Baldwins, Greeaings, Spy, King,
Fameuse, Cranberry Pippin ; and all were carefully wrapped in tissue paper and packed
firmly iu apple cases holding between fifty and sixty pounds each.

This shipment left Hamilton on the 17lh of October, your secretary paying the

freight in advance, in response to a letter from the C. P. R agent at Hamilton. It

was found necessary by the railway company to have the cases strapped with iron at

both ends, which added 84.60 to the cost of transportation.

In accordance also with the instructions of the Board of Control, joint action with

the Ontario Fruit Growers' Association was taken in order to facilitate an experimental

shipment of tender fruits, such as pears, tomatoes, grapes, peaches, plums, etc., to Great
Britain in the cold storage compartments which were promised by the Dominion on the

Allan Line of steamers. A large number of shippers in the Niagara district contri-

buted to this shipment, and a car was filled with the choicest products of the Niagara
district. But owing to the unfortunate collapse of the cold storage on shipboard, the

fruit arrived in a wasty condition, and therefore the experiment was a failure. Next
year better results are expected.
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The result of the shipment to Australia is very interesting to Canadian apple

growers, because it proves the possibility of a most important outlet for out finest grade

of Ontario apples in seasons of abundance. When bushel cases can be sold in Sydney
as high as fifteen shillings each the price of a barrel of No. 1 apples in Liverpool, and with

freight charges of only about four shillings per case, it evidently only needs proper cold

storage compartments to make this market the best in the world for Canadian apples.

Report of Mr. J. S. Larke.

Following is the report made by Mr. J. S. Larke, Commercial Accent of the

Government of Canada, at Sydney, N. S. W., and dated December 18th, 1895.

I deemed that the fullest information as well as monetary returns were the object

of the experimental shipment of apples. In order to secure this I put them into the

hands of F. A. Winter & Co. Mr. Winter is a Canadian from Preston, who has been
in Australia for some years and is devoting himself to handling Canadian goods and
knows something about Canadian apples. He accepted them at sixpence per case. The
ordinary commission for selling is seven and a half per cent., but this is disposing of

them quickly and would not secure the facts that were obtained by handling single cases,

so as to get the knowledge of the relative value of each variety of apples. I can state

that Mr. Winter did the work thoroughly. I met him in the markets before six o'clock

in the morning, before the arrival of the fruit, and personally know he visited the pro-

prietors of the leading fruit shops and hotels to get customers.

I had intended to use the shipment as an advertisement for Canada had they

arrived all right, but owing to the uncertainty as to what their condition might be, I

had to go cautiously and simply had notices of their coming inserted in the leading

papers. I may say Mr. Winter's commission at sixpence per case would have been but

little over half the regular commission had the fruit arrived in good condition, and

returns about two shillings per day for the time he devoted to the work after deducting

car, bus and ferry fares. His full report tells the story, but I may add a note or two.

Codling Moth. The apples were well selected, but T found one or two cases of

codling moth. There is no inspection law in this city as yet, but there may be next

year and there is in one or two of the other colonies now. As these apples should be

eligible to be reshipped to the other colonies, great care would have to be exercised in

this respect in future shipments.

Size. As Mr. Winter points out, the shipment should be a portion medium size,

another the largest, say at the rate of two cases of the former to one of the latter.

Color. This is of the utmost importance, even more so than flavor. The fruit

should be a bright red. The Greenings were mistaken for cooking apples and although

they bad retained their flavor better than the other varieties, they would not bring a

top price. The Cranberry Pippin is the type that this shipment has proven to be

suited to this market.

Wrapping. The apples should be wrapped, it prevents abrasion of the skin and
thus decay of the fruit. Manilla is better than the tissue paper. Some dealers here

use the grease and waterproof paper used for packing butter, a sample of which I

enclose. It has the advantage of preventing a decayed apple from infecting sound fruit

and when fruit is shipped on deck and liable to be sprayed with salt water would be

useful, but it is expensive and more difficult to handle than manilla, which has in this

shipment answered the purpose well. The best shippers here wrap the ends of the

paper around the stem and form a little cushion which assists in preventing the bruising

of the apple.

Cases. The consensus of opinion is in favor of ventilated cases, either by boring

holes as indicated by Mr. Winter, or by having the tops and sides of two pieces which
would nor, quite meet. It would have been well if a portion of the shipment had been
sent in ventilated cases.
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Shipment The fruit, evidently, -was carefully handled by the C. P. R. The steam-

ship also devoted special care by putting it in a i insulated chamber, where the tempera-

ture would be fairly even and kept an electric fan at work ventilating it. It was the

hot air of the tropics that was thus pumped in and the tight cases neutralized even this.

Thus for two weeks the apples steamed in their boxes, and to such an extent that the

odor and flavor of the boxes had thoroughly permeate I the fruit and, as we all thought,

ruined them. This went off upon exposure to the air for a time but the fruit had

become dead and to a large extent insipid. The favorite place for carrying fruit here is

on the upper deck where it is simply covered with an awning. For short voyages this

does well but in a long voyage the fruit is more liable to bruising by the rolling of the

ship and to loss in a storm. The Warrimoo and Miowera have plenty of insulated

chambers and refrigerating apparatus, and I think the fruit can be successfully carried in

these chambers with the temperature maintained a little above freezing point. En a few

months, shipments hi apples will be made from Tasmania to Vancouver. I propose to

get the steamships to test different methods of carrying fruit and I will be able to

report the result to you.

The Future. Granting that the apples can be brought here in first-class condition, of

which there is not much doubt, I think that eight thousand cases of apples like the Cran-

berry Pippin, carefully selected, could be sold at from ten to fifteen shillings per case.

They would have to be landed by the steamer reaching here in November. The weather

then is cooler, the markets barest of fruit. Whether this will pay will depend on the

price in Canada and the rate of freight obtainable at the time.

I must thank you for the case of Cranberries and cise of Fameuse sent me. They suf-

fered like the others, but the Fameuse came out better than I feared. I had been boasting

to Australians of the apples I proposed to g've them when they came out. Neither variety

were in the condition I would like to have had them, nevertheless I secured a quantity for

distribution that were just a little bit better than any other fruit in the market. I am sorry

the result is not what we should like, but it is not for want of attention at this end. Bet-

ween the arrival and the sailing of the steamer, I am pretty well rushed, but Mr. Winter

made up for what I could not do.

I am writing this in a hurry to catch the steamer leaving to-day, but I shall be glad to

hear from you upon it and give any information respecting this or future shipments I can.

I beg to enclose a sight draft on London for eleven pounds, six shillings, which is the

net receipts of the apples less two and sixpence exchange and one psnny stamp duty.

Account Sales by F. A. Winter & Co.

No. 1.

Sydney, N. S. W., December 16, 1895.

J. S. Larke, Esq., Sydney, N. S. W. :

Account Sales of Canadian Apples, on account of Messrs. Woolverton & Cline, Ontario, Canada.

Cash received—
Account, L. Woolverton. = £15 4

G. W. Cline 7 3
£22 7

Cash paid—
Duty, 113 cases @ Is. per case £5 13

Commission, 113 cases (a 6d. per case 2 16 6

Wharfage " @ l<i. " 9 5

Cartage " @ 2s. 6'f. per ton 3 tons 7 6

3 men, 1 day, picking over apples ....'. 18

1 man, part of day, picking and repacking 2

Carting rubbish away 2

Market dues 5

Space for repacking 5

27

£10 18 5

£11 8 7

F. A. Winter.
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No. 2.

Sydney, N. S. W., December 14th, 1895.

Account Sales of Canadian Apples, on at count of L. Woolverton, Eeq., Grimsby, Ontario, Canada.

3 cases Cranberry Pippins, extra, @ 15s £2 5

1 " " @ 12s ' "

1 " " @lls
3 " " @10s
7 '* " @ 9s. 6d
I " " badly spotted, @ 2s. 6rf

1*

Kings

12
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In accordance with your request I will endeavor to report fully the result of my experience in connec
tion with the apples forwarded by Mr. L. Woolverton, of Grimsby, and Mr. G. W. Cline, of Winona,
Ontario, and aho give them the benefit of any knowledge obtained by inquiries from those who have been
in the habit of importing American apples via San Francisco.

As soon as you informed me ia regard to the varieties and quantity of each that were to arrive, I made
enquiries as to the prospects for disposing of them, and soon learned that there was a very strong prejudice
against American apples on the ground tHat, although they might be ever so good looking outside, so many
of them were rotten at the core and tasteless that, as one shopkeeper said, " If there were any other decent
apples in the market I would never buy an American apple, for there is no satisfaction to anybody in sell-

ing them." The wholeaale men had the same objection, and I heard of several wlA) had lost large sums of
money on apples sent to them by agents via San Francisco and of whole shipments being sold in stacks on
the wharf at from sixpence to two shillings per case (bushel), and a shipment that arrived a month ago had
not turned out very well. To each one I explained that as the climate of Ontario was much colder than
that of California, the apples grown there were better in flavor and keeping qualities than those from San
Francisco, just as the apples from Tasmania are superior to those grown here in New South Wales.

It appears that for some years there has been an average of three monthly shipments every year from San
Francisco. The last for this season (1,000 cases) arrived two days before the Canadian apples and I went
down to the wharf to see them and noticed that all the cases had about six |inch auger holes in each side
for ventilation. On inquiry I found that this was the first shipment sent with ventilated cases, and it

turned out better than previous ones. They had come out on the main deck instead of in the hold and had
been stacked with laths between the cases.

The Warrimoo arrived on Tuesday evening about five o'clock, and I endeavored to see the apples at
once bat they were not landed until next mornmg. I opened two cases, and found the temperature among
the apples very hierh, while many of them were completely decayed, those that were sound had a very
decided pine pitch flivor, sufficient to destroy the natural flavor of the apple. No time was lost in passing
entries and having them removed to the Fruit Exchange, where I had them picked over, beginning with
the Cranberry Pippins, many of which had a parboiled appearance outside, even when quite sound at the

re, and gave evidence of having suffered from intense heat, while many were completely gone. For fear
that those that were sound would go shortly after exposure to the atmosphere, I sold seven cases at 9s. 6d.
each and three at 10.<. that evening. Finding next morning that with exposure the flavor improved, I put
up the price, selling one case at 11«., another at 12s. and one at 15.«., leaving two cases left, which I sold at
15s. on Friday, a price far above any other apple in the market. The sound Cranberry Pippins stood
repacking and exposure well, and those who bought the first lots came back for more. The opinion was
freely expressed that they were the finest looking apples ever seen here. I have since seen them sold retail
for threepence each.

The Baldwins sent out by Mr. L. Woolverton were highly colored, well selected and graded, and I
succeeded in selling them all for 10s., except one case of extra fine ones, for which I obtained lis. I found
a prejudice against Baldwins as having a tendency "to go sleepy " as they say here.

The single case of Kings were in very bad condition ; there was not a dozen perfect apples in the case,
so there was really no opportunity to test the market with them, as I. had to put in a number of spotted
ones and a few odd Cranberry Pippins to make up the part case sold for 4s.

Of the eight cases of Northern Spys sent out by Mr. Cline, only one and a half cases were in market-
able condition when opened, and even they soon became spotted so that 10s. was all that could be obtained
for the lot. Mr. Cline's Baldwins were inferior to Mr. Woolverton's in size and color, and were not so
well graded, the colored tissue paper used was saturated and difficult to remove from the apples, and in
some cases this colored them.

The Greenings are not well suited to this market, as there are at present cheap local apples for cooking
purposes, and for dessert or table use the people prefer a highly colored apple like the Cranberry Pippin.
The Greenings were difficult of sale and too ripe to keep long, so after disposing of two cases at 9s., one of
which went to the Hotel Australia (of which Mr. Moore, Iste of Toronto, is manager), I was obliged to
clear them out on Saturday at 6s., as they were getting soft and mealy.

The apples were stored in an insulated chamber between decks, near the stern of the Warrimoo, which,
judged by the apples when unpacked, must hive become very heated. The almost airtight cases in which
they were packed prevented ventilation among the apples, and when once they started to decay generated
considerable heat.

In conversation with the chief officer of the Mariposa, who has been carrying apples for years from San
Francisco, he said that on that ship the best places to stow apples were either on deck or at the bottom of

the hold near the bow, below water level, the coldest part of the ship. The ventilation of the cases and
circulation of the air he looked upon as an important matter.

Apples sent from here and Tasmania to England are usually placed in cool storage with an even
temperature all the way and stand the trip across the line and through the Red Sea very well when care-
fully packed. I do not see why similar arrangements could not be made for bringing them from Van-
couver here.

The best time for a shipment of Canadian apples to arrive would be the first half of November or
earlier, were it possible, just before the stone fruit comes in or any local apples are ready to sell. It will

be seen from the enclosed clippings from the .Sydney Herald of December 13th and 14th, that there is quite
a variety of fruit on the market now, including local apples at from 3s. to 7s. per gin case (five pecks).

In conversation with several wholesale fruit dealers to-day, they told me that if apples like the Cran-
berry Pippin were landed here in fair condition in quantities to meet the demand, there would be no
doubt of their supplanting the San Francisco apples altogether. The freight from San Frincisco is about
3s. 6d. per case, or very nearly as much as from Grimsby to Sydney, and the long rail journey did not
appear to affect carefully packed apples in the least. In boring holes in the sides of cases to ventilate
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them, care should be taken lo have them come, as far as possible, between the rows of apples, so that the

edge of the hole will not chafe the applep, and special instructions should be given at all points of reship-

ment to sec that the top of the case is kept uppermost.

Apples as carefuUj' selected, graded and packed as those sent by Mr. Woolverton, with anything like

fair treatment on beard ?hip, would, I think, arrive in gi)od condition, particularly if the cases were venti-

lated and cleats nailed on the top and side of cases to prevent them being stowed too close together. The
Canadian ca^es are somewhat larger than those sent with apples from San Francifco. The relative dimen-

sions are as follows: Canadian case, inside measuren^ent, II5 x 11 x 21 ; American cases vary in width

from 9i to 10 5-6 ins. wi^h a depth of 12 and length of 20J inside measurements. However, I would recom-

mend keeping to the size case used for this shipment, as it allows for the packing at the bottom of the case.

Nearly 6,C00 cases of app'es have airived this season from San Francisco, about l,fiOO in October, 2,995

in November and 1, COO in December. The quantity f-hipped has been falling off of late ytais, as local

apples are being kept longer and brought in earlier than formerly.

In regard to size of apples shipped, there is a limitf d sale here in Sidney for very large apples, but well

colored apples, evenly graded, of the .=ize of the second grade of Cranberry Pippins, would meet with the

readiest sale, as all eating apples are sold retail by the dozen, and only a few shops can afford to buy apples

that go so few to a case.

Should any further information be desired, it will afford me pleasure at any time to answer inquiries

and for my own sat?s-faction I should like to know as early as possible whether there is likely to be ship-

ment next year. As a native of Ontario I have taken a deep interest in this experiment, and have gone to

a lot of trouble, endeavoring in every way to create for Canadian apples a distinct place on the market as

being different to the Californian apples, and should any more be sent out, will be pleased to do what I

can to have them disposed of to the best advantage. It is to be regretted that the trial shipment has not

paid those who were pluckj' enough to make the venture, and I trust that future shipments may more
han compensate for all loss on this.

Yours faithfully,

F. A. Winter.

P.S.— It should be noted that the prices quoted in the newspapers were the prices asked, not necessarily

obtained, as at time of quoting none of Mr. Cline's apples had been sold.

F. A. W.

Quotations fbom Sydney "Hkbald."

S. M. "Hebald" Fruit Markets.

December 13th, 189.5.

The market was heavily supplied with all kinds of summer fruits, especially apricots, plums and

peaches. Cherries were aho in abundance. The den and generally was slow, and prices all round ruled

easier. The jam companies crntinue to operate freely, being purchasers of large quantities of apricots and
plums. Strawberries ruled decidedly easier. A cable pubJi&hed in the Herald about a month ago, stated

that a trial shipment of apples had left Canada to test the Sydney market. The shipment consisted of 115

cases, and arrived yesterday at ex-\\arrimoo (s.). They were forwarded to Sydney on account of Mr.
Woolverton, who is the Secretary for the Fruit Growers' Association of Grimsby, Ontario, Canada. The
names of the different kinds of apples were Cranberry Pippins, Greening, Ealdw-ins, Kings, and Northern

Spy. The apples were, generally speaking, of a large size, and well colored. They were grown at Grimsby,

and had to be carried three thousand miles by rail before being shipped at "Vancouver. The Cranberry

Pippins arrived in good order, and realized 15s. per case. The other kinds were more or less damaged, and
it is doubtful whether they will pay expenses. The market at present is not a very good one for apples on

account of the large quantities of local fruit offering.

Current quotations are

:

Lemons.—Prime, lis., to 13s. ;Ichoice, 14s. per gin-case.

Apples.—Small, 3s. to 3s. 6d.; good, os. to 6s.;" Nelsons, choice, 7s. per gin-case.

Canadian Apples.—Cranberry Pippins, 15j.; Greening, 10s. to 12s.; Baldwin, 10s. tolls., and Nor-

thern Spy, 10s. per case.

December 14th, 1895.

The markets were heavily supplied to-day with all kinds of seasonable fruits. The demand was much
brisker than it has been for seme time. Peaches were not very plentiful, and consequently prices ruled

firmer. There was an in.proved demand for Melbourne cherries, which realized higher prices. The local

article sold much better at late current rates. Lemons were in good request at a slight reduction in price.

Japanese and black plums cGnjn\anded a fair amount of attention at shghtly improved prices. Apricots

were not in such heavy supply, and the quality, generally speaking, was much better, as also were prices.

There was no sale for gooseberries. Bananas met with good demand, but prices still remain at a low ebb,

owing to the large quantity of other fruits offering. Watermelons were on the market, and found fairly

good tale at 9s. to 10s. per dozen, and passion fruit ruled a shade easier. Mr. F. A. Winter, who was the

agent for the Canadian apples, which were on the maiket yesterday, stated to-day that the shipment will

prove a loss to the senders, owing to the bulk arriving in bad order. The Cranberry Pippin was the only

apple that carried well ; the bulk of this class arrived in splendid condition, and, being a beautifully

colored apple, is eminently suited for this market, as the agent stated that they have already been sold.
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FINANCIAL STATEMENT.

Our finances are entirely under the control of the Department of Agriculture.
Accounts are sent to me, and certified correct ; then, if approved by the Provincial Audi-
tor, they are paid by cheque from the Treasury Department. I have, however, kept a
careful memorandum of payments, and here present it for your consideration.

Beceipts.

Government grant $2,000 00

Expenditures,

Allowance to experimenters $725 60
Stock 337 25
Salary of secretary 200 00
Travelling expenses of oiBcial visitors to stations and proposed stations 150 42
Fruit exhibit at Industrial Fair 70 70
Freight and duty 68 84
Camera and supplied 66 82
Board meetings 63 25
Books for experimenters 55 10
Experimental shipment to Liverpool 35 33
Experimental shipment to Australia 105 94
Postage 2185
Nozzles for spraying 14 00
Printing and stationery 12 50
Committees 6 50
Small items 2 00
Balance (not drawn) 63 90

$2,000 00

FUTURE PLANS.

Among the new features of our work for the year 1896, I may mention that of
putting up samples in preservative liquids for exhibition at the Industrial, and after-

wards for forwarding to the Ontario exhibit at the Imperial Institute, in London,
England. The small fruits of the early summer, such as strawberries, cherries, goose-

berries, etc., cannot be shown at the Industrial in any other way, and it is the wish of the
Department that fresh samples be forwarded to the Imperial Institute.

In order to accomplish the best results in his work, the Secretary needs first a
microscope for closer examination of fungi and insects sent in by experimenters. This
need not cost over twenty-five or thirty dollars. And second, a camera, for taking
photographs of fruits. One costing about forty dollars would do this work. This is

one of our most important undertakings, namely, the preparing of photogravures of

the fruits grown by our experimenters, which shall show our fruits as they really

are, without the least exaggeration.

THE REPORTS FROM THE STATIONS.

The work of describing varieties is being pretty well attended to by all our experi-

menters, and indeed it is about the only thing we can do at first, viz., to describe all

old varieties already well tested ; but the most important part of our report in the

future will be the yearly experiments with difierent fruits which are to be embodied in

the Station Records. The attention of all our experimenters must therefore be
especiallj'^ called to the blank forms provided to show the results of these yearly
experiments.
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APPLES.

Outlines op Varieties Grown at Bay of Quinte Experiment Station.

BONOM,

Bailet Sweet.
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Canada Baldwin.

Fallawatkb.
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Golden Russet.
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Highland Beauty.

Horn.
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Rawlk's Jankt.

La Ruk.
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Ladt.

Lord Bckghley.
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Mountain Tulip.

Mountain Bekt,
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TSeinette Verte.

Vermont Sweet.
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iJOTES ON V^ARIETIES OF APPLES IN 1895.

I have planted this year for experimental purposes twenty-eight varieties of apples,

including ten varieties of crabs. The apples were of the following varieties :—Gano, Gideon,

Sweet Bough, Salome, Sherwood's Favorite, Shackleford, Wolf River, Tetofsky, Red Ca-

nada, Primate, Hastings, Peerless. The latter from Minnesota, said to be a seedling of the

Duchess. I received from Iowa, Sweet Longfield, Regel, Good Peasant, Vargul, Lubsk
Queen and Anisim. These were duplicates, as I had these varieties already. Of
the twenty-eight varieties of apples tried ten were crabs of the following varieties :

—

Hyslop, Martha, Minnesota Winter, Orion, Picta Striata, Paul's Imperial, Quaker Beauty,

Telfer Sweet, Van Wyck, Whitney. Of apple scions for grafting I received the follow-

ing :—Gravenstein, Bethel, Parsons Sweet, Utters Red, Magog Red Streak, Nodhead,

Newton Pippin, Coles' Orange Pippin, Jonathan, Starr, Banks' Red Gravenstein, also

two seedling apples from Muskoka, viz., McMillan and Sally Brown.

Of the varieties of apples under test I have little to add to the report of last

year, as none of the new varieties have fruited, except the Yellow Transparent. One
tree of this variety one year planted bore three apples. As it was described in the

report of last year it will be unnecessary to repeat it. But I think it well just here to

give a few notes on a few varieties of Hardy Apples grown in this section that seem to

do well and that are valuable for home and foreign market.

The Wealthy.—This apple cannot be classed as a winter apple even in this northern

section. It is undoubtedly a fall apple, and requires to be picked, packed, and marketed

in September. But to anyone who can secure a market for it at home or abroad at that

time of year there is no apple that I know of that will give as good a profit as the

Wealthy. It seems to find a congenial climate! here, and attains to great perfection all

through this section of country. It is the fall apple par excellence of Simcoe

Its good points are tine quality, bright handsome color (their appearance either in baskets

or barrels is simply superb), early bearing, regular bearing, and their ability to bear large

crops of a uniform size and quality. Its faults are chiefly two. First, the form of growth

of the tree renders it liable to split when loaded ; and second, the premature dropping of

the fruit. The first may be remedied by the proper training of the tree while young,

and the second by picking the fruit just as soon as it attains full size and color.

The Peivaukee.—This apple does well and will keep nearly as long as the Spy, but

has a very bad fault. The fruit is liable to drop during windy weather before attaining

full size or maturity.

The Mann.—This is quite a popular variety here, seems hardy enough for this sec-

tion, bears well, and is considered by many equal if not superior to the R. I. Greening.

Bottle Greening.—Popular in the CoUingwood district, and does well all through

this county. One of the most valuable of the green apples for export.

Fallawater.—This is likely to prove one of the most valuable of the winter varieties

for this section. It does remarkably well all thiough the county and attains great size

and beauty wherever it receives good care and cultivation . It is going to be one of the

most valuable varieties for export. It has been quoted at 18s. 6d. per barrel in Liver-

pool this fall. The tree is healthy and vigorous and seems quite hardy here. It is thus

described by Downing : Fruit very large, globular, inclining to conic ; skin, yellowish

green, shaded with dull red and sprinkled with large grev dots ; stalk very short, insert-

ed in a deep cavity ; calyx small and closed, set in a slightly plaited basin ; flesh greenish

white, juic}', crisp, rather tender, pleasant subacid flavor, good November to February.

In this section it keeps well till April. Downing also describes the tree as a strong

grower and very productive.

I might name the following as a valuable selection for orchard planting for this

section:—Summer, Duchess ; fall, Wealthy, Alexander ; winter, Fallawater, Mann, Bottle

Greening, Spy, King, Baldwin, the last three to be top grafted on Tolman Sweets or other
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hardy stock. Of the older varieties that are still in demand for dessert apples I might
mention Fameuse and St. Lawrence, and in their season these are hardly excelled by any
others for that purpose.

Spraying.

I have made during the spring and summer a thorough test of the effects of spraying

with Bordeaux mixture for the apple scab, and with Paris gren for the codling moth.

The tirst spraying on the bare trees was done with a mixture of two pounds copper

sulphate to forty gallons water. After the blossoms fell the Bordeaux mixture was used,

four pounds copper sulphate to forty gallons water, and four ounces Paris green to forty

gallons. The lime was put in by the cyanide of potassium test, and to make sure a third

more lime was added after the test showed enough. TQe mixture was kept thoroughly

agitated and put on with a Yermorel or a McGowan nozzle, using each alternately. The
spraying was done in a most thorough manner. The leaves were covered with the

mixture most of the summer, there being little or no rain during the spraying season or

several weeks after the last spraying. One tree in a row of each variety was left un-

sprayed for purposes of cojiparison.

Results.

The apples in my orchard being almost an entire failure owing to the May frost, I

cannot give any tabulated statements as to per cent, of fruit and second quality. The
fruit, what little there was, was certainly cleaner and slightly larger on the sprayed trees.

This was more apparent on the Spy, La Rue, Wealthy and Astrachan A difference was
also noticeable on the foliage, and late in the fall the leaves were all off the unsprayed

tr^ps while yet green and bright on the sprayed ones. One thing occurred however that

showed that .some varieties of apple trees are more liable to injury from repeated applica-

tion of the Bordeaux mixture than othe-s. The Golden Russet and La Rue lost about

three-fourths of their foliage about midsummer. These trees presented a pitiful sight

aV)0ut this time with most of their leaves yellow and falling off. while other varieties

alongside in the same rows were not affected at all. However, it did not seem to affect

the fruit at all, and after the discolored leaves had fallen the trees seemed to regain their

normal color and appearance. I attribute this effect to the long spell of dry weather and

the leaves being constantly covered with Bordeaux their pores became clogged and
smothered. But why some varieties should be affected in this way while others under
precisely the same treatment should, not show any damage, I cannot at present account for.

Conclusions.

While not wishing to say anything to underrate the value of spraying, especially for

the prevention of the damage from codling moth and other insect enemies, yet I believe

that as regards the apple scab, an orchard planted on rolling ground, with the trees well

pruned and planted far apart to insure a free circulation of air and plenty of sunshine,

will have much cleaner fruit than an orchard on low, flat ground, with the trees too close

together and pruning neglected till the trees are a mass of brush, keeping out the sun-

shine and preventing a free circulation of air, no matter how thoroughly and well the

latter may be sprayed.

That some varieties of apples are much more susceptible to injury from Bordeaux
mixture than others, and finally that more than one season's experiments are required

before definite results and conclusions can be reached as the effects of the year's work,
may be more apparent next year than this.

G. E. Castok,

Experimenter.

-i F.E. 49
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NOTES ON VARIETIES.

I received this spring for testing at the Georgian Bay Experiment Station, at
Clarksburg, thirty-six varieties of plums, thirteen of pears, eight of peaches, three of
cherries, and a few raspberry plants. Of plums that I have already tested I will only
refer to a few of the most desirable.

Plums.

Lombard, the fastest grower, hardiest, most curculio proof, and profitable all-

round plum I know of. Ninety pe^' cent, of all the plums in the Georgian Bay district

this season are Lombards. Should be well fertilized and cultivated.

Glass Seedling, a strong grower ; very hardy ; attains a large size ; bears well after

eight or ten years old if planted with other varieties. I have known as much as twenty-
four baskets to be taken ofi" a single tree in a season.

Coe's Golden Drcp, a slow grower, with short stout shoots and glossy leaves
;
great

bearer ; a little liable to rot ; but not badly here.

Reine Claude d'Bavay, a fine late plum, thought to be a little tender by some
growers here, but I do not find it so

;
quality best.

Pond's Seedling, a strong, upright bearer like a poplar ; bears young ; fruit rather
coarse, but seUs well ; should be headed back.

Quackenhos, much like Glass Seedling ; bears younger ; thought to be the parent
grows large, lives long. Profitable for market.

Bradshaw, a fine large plum with reddish purple color ; excellent quality ; vigorous
;

productive ; annual bearer.

Washington, fruit large, clean, yellow, marked with red
;

quality best ; vigorous,
productive every second year ; does well here. .

Smith's Orleans, large, reddish purple
;
grows well ; bears abundantly ; does well

here.

Apples.

It was once asked the question, " What varieties of apples can be grown in your
district 1" Well, I would like to know what varieties cannot be grown here. There
are upwards of 225 varieties in the Beaver Valley and along the shore of the Georgian
Bay. If the 200 were converted into the twenty-five best, the country would be a good
deal better off. The following ai'e a few of the best and most profitable varieties :

—

Northern Spy, large, roundish conical ; striped and covered with crimson on sunny
side ; overspread with a thin bloom, flesh, juicy, rich, aromatic, best quality ; does

remarkably well here.

Baldwin, too well known to need description ; bears immense crop of fine, clean fruit.

Golden Russet, thriftly, upright grower ; bears well.

American Russet, requires rich soil.

King of Tompkins Co., a fine apple ; rather shy bearer, but bears well if top-grafted

on Tolman Sweet or Russet. In fact, the finest Kings I ever saw were grown on a graft

on Swayzie Pomme Grise.

Ben Davis, a rapid grower ; early and annual bearer of heavy crops ; sells well.

Gravenstein, the best of the fall varieties : fine grower
;
productive

;
quality best.

St. Lawrence, very free grower ; healthy foliage
;
productive.

Fameuse, a good grower ; bears well, but has spotted badly of late years. Grew a

fine, clean crop this year, where properly treated with Bordeaux.
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E. I. Greening, fine, strong grower ; spreading top ; bears young ; best quality.

Peioaukee, strong grower ; bears young ; fine, clean fruit with handsome bloom ; but
•drops badly on either clay or sandy soil.

I will just mention a few more varieties that will do well. Alexander, Col vert,

Twenty Ounce, Seek-no-further, Ontario, Rox Russet, Blenheim Orange, Ribston Pippin,

«tc., etc., all grow to perfection here.

Three Years' Experience in Spraying for Ourcdlio.

1893. Sprayed plum trees as soon as the fruit set, with—water forty gallons; Paris

green 3 oz. Left six trees unsprayed for test. Result—the sprayed trees had a good
crop ; the six unsprayed trees had but one plum and that one stung.

1894. Sprayed with same mix'^ure and at sime time, just when the fruit had formed
Left five trees unsprayed for test ; result—the sprayed trees were loaded to the ground.

The five trees not treated did not carry a single plum, although equally well set with

fruit.

1895. Sprayed again with water and Paris green as soon as fruit set. Left no trees

unsprayed this time. Sprayed again in seven days with Bordeaux and Paris green.

Result^all trees bore heavily according to setting of fruit.

Experience in Spraying Apples.

1895. This year I sprayed part of my apple orchard before the buds had burst, and
twice after. The trees treated in this manner bore beautiful clean fruit, with very few
culls. The remainder of apple orchard which was not treated till the fruit set did not

seem to be much benefited by the spraying. There is no douDt in my mind, but the

early spraying is the most effective for apples and I shall continue it.

John G. Mitchell,
Experimenter.

PEACHES.

Report of South-Western Station, 1895. "W. "W. Hilborn, Leamington,
Experimenter.

The fall of 1894 was very dry and peich trees ripened up their wood and fruit buds
perfectly before cold weather set in. They therefore entered into winter quarters in

perfect condition so far as the condition of the wood and fruit buds were concerned.
The soil, however, was so dry when cold weather came that the frost penetrated very deep
and quite a number of trees were root killed from this cause. Especially was this true

in soils naturally very dry. The winter was the most severe known in this vicinity for

many years. The fruit buds, nevertheless, came through in splendid condition, and a large

crop of fine fruit was gathered this season. The late spring frosts so disastrous in nearly
every other, perhaps I may say, every other portion of Ontario, did but little injury to

the fruit crop in this locality. The early sorts of peaches ripened fully a week or more
earlier this season than last. Late varieties were later in ripening than usual owing to

the cool weather during their period of ripening. Salway and some of the other latest

kinds were injured by the first hard frost which occurred October 20th.

It is not often that we get enough frost in this locality to injure the peach before
November 1st.

All of the earliest varieties have white flesh, and more or less cling to the pit. None
of the early sorts are firm enough in flesh to stand shipping as well as the later and
yellow fleshed kinds.
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In selecting varieties for market it is best to choose the greatest number of such
kinds as will produce large fruit of fine appearance, yellow flesh, and ripen mid-season.
At this time the demand for peaches is very much the greatest. It is well, however, to
plant such varieties as will give a constant succession from the first to the last of the
season. In making up the list of kinds described below I have given them in the order
of ripening this season.

Notes on Varieties op Peaches.

(In order of ripening.)

Alexander. This is the earliest sort grown in this locality. Ready for market this

season July 23rd. Tree moderately strong
grower—hardy and very productive. Fruit
medium to large, nearly round, skin
greenish white, nearly covered with deep,

rich red, purplish in the sun. Flesh
whitish with a tinge of green, half melt-

ing, juicy, sweet, partial cling.

Early Canada, Amsden^s June and
Waterloo are practically the same as

Alexander.

Early Rivers. Tree a good growler,

hardy and very productive*. Fruit round,
medium to large, straw color with a deli-

cate pink cheek, flesh melting and of tine

quality. Partial cling, although not as

much as Alexander, Not firm enough to

carry well to a distant market. Ripe
August 8th.

Hale^s Early. Tree a good grower, hardy and very productive. Fruit medium size,

nearly round. Skin greenish, mostly covered and mottled with red when ripe. Flesh
white, melting, juicy, rich, sweet, nearly freestone. Ripe August 13th.

Tbe fruit has been quite free from rot here, to which, it is subject in most localities.

Lewis' Seedling. Tree vigorous, very hardy and productive. Fruit medium to large,

nearly round, color of Alexander ex-

cept that the skin and flesh is a little

lighter in color, good quality. Not
fully tested here. Ripens August 15th.

Boyle!s Yelloto. Tree good grower,
hardy and productive. Fruit above
medium size. Skin very bright yellow,

with a fine bright red cheek. Flesh
yellow, melting, sweet, rich and of

very fine quality. Ripe August 18th.

This was the first freestone to ripen

here. Its good quality, early ripen-

ing, fine appearance and productive-

ness, will, I believe, make it very
popular when better known, both for

home use and market.

Mountain Rose. Tree vigorous,

healthy and productive. Fruit medium
or above. Skin whitish, nearly cover-

ed with red, flesh white, very good, freestone. Ripe August 20th.

Alexander, July 23, '9

Lewis' Seedling, 2§ in., August 15th, '95,
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Barnards Early. Tree a moderately strong grower, very hardy and productive.

Fruit round, niedium to large
;
(when the trees are not overloaded) ; skin yellow, nearly

or quite covered with dark red ; flesh rich and sweet, of good quality ; red at the stone

;

freestone ; one of the most reliable ; ripe August 25th.

Early Crawford. Tree a free grower and productive, although the fruit buds are not

quite as hardy as many other kinds. Fruit, very large ; oblong ; skin, yellow, with a

fine red cheek ; flesh, yellow, rich and of fine quality ; freestone ; ripe last of August.

Champion. This is a new variety that has been boomed quite extensively for the

last two or three years. It was claimed for it that it was the earliest freestone known
It has been fruited this season in a number of orchards in this locality and all prove to

be nearly or quite as much of a clingstone as Alexander. Tree a very free, strong

grower ; fruit medium to large ; flesh, whittish green
;
quite soft ; of good quality ; cling-

stone ; ripens about with Early Crawford. Present indications would show that it has no
place in the commercial orchard. It is just possible that it will be valuable for the

amateur, in localities not well adapted to peach culture on account of its hardiness.

Oldmixoyi. Tree a vigorous grower, not

quite hardy in fruit bud it therefore yields

well only in favorable seasons. Fruit, large

roundish ; skin, pale yellowish white
;

marbled with red ; cheek, a deep red ; flesh,

white ; red at the stone ; of the very best

quality; not firm enough for shipping to a dis-

tant market; freestone ; ripe September 1st.

Boyle's Yellow, 2| ins., August 18th, 1895.

Fitzgerald. Tree a good grower,

hardy, and gives promise of pi oduc-

tiveuess, but not sufficiently tested

to speak positively in this respect.

Fruit resembles Early Crawford to

some extent ; of better quality
;

ripens a little later; one of the most
promising new sorts for market and
home use.

Yellow Rareripe. Tree a free

grower, hardy and productive.

Fruit, very large ; roundish ; skin,

yellow, nearly covered with dark
red ; flesh, yellow and of the best

quality ; not quite as firm as Early Crawford ; ripe September 5th.

Elherta. Tree a strong, free grower ; foliage very large, dark glossy green ; fruit

large to very large, roundish ; skin yellow, with red cheek, sometimes nearly covered
with red ; flesh yellow, firm, rich and sweet ; freestone. Promises to be one of the most
valuable new peaches introduced. Its fine appearance, large size, firmness and good
quality will place it in the front rank as a market peach should the tree prove as pro-

ductive as it grows old as it is while young.

Garfield. Tree strong and vigorous ; fruit of the early Crawford type. I have
fruited it only on young trees ; on these it produces larger fruit than does the early

Garfield, 3 in., August 27th
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Crawford on tx-ees of same age, equally as good in quality and appearance and in

every other way as that old favorite, the early Crawford. Cannot say as to its pro-

ductiveness. Ripens a little later.

Wheatland. Tree, a good grower of the Crawford type ; unproductive with me,
hence of no value up to present date.

Tyhnrst. Tree of small willowy growth ; very hardy in wood and fruit-buds, it therefore

yields well annually. Fruit medium, round ; skin, light yellow, sometimes carmine in the

sun. Flesh, yellow, sweet, and of the best quality, freestone. Ripens middle of September.
Wager. Tree, moderate grower, healthy, hardy and productive. Fruit, medium

in size, oblong, oval, varying in form, one side often enlarged. Skin, quite downy,
of a light golden yellow when fully ripe ; flesh, bright yellow, rather firm. Medium
quality, freestone. Fruit drops quite bodily when about ready to gather. Ripens
middle of September.

EngoVs Mammoth. Tree, a vigorous grower, quite hardy and productive ; fruit

roundish ; it will average quite large and uniform in size ; skin, bright yellow, with

bright red cheek ; flesh, yellow, quite juicy, yet firm, good quality. Will not begin to

decay as soon as most varieties, freestone. It now promises to be one of the most
valuable market peaches for its season, which is the middle of September, or a little earlier.

Late Crawford, September 20th, 1895. Golden Drop, September 25th, 1895.

Late Crawford. Tree, strong vigorous grower, moderately hardy ; fruit very large,

roundish ; skin yellow, with a fine dark red cheek ; flesh deep yellow, red at the stone,

juicy and melting, with a very rich and excellent vinous flavor. Ripens latter part of

September ; freestone ; one of the most valuable market peaches.

Jacque^s Rareripe. Tree, strong vigorous grower, quite hardy and productive ; fruit

large, roundish, compressed ; skin dark yellow, mostly shaded with dull red, flesh yellow,

red at the stone, juicy, slightly subacid, freestone. Latter part of September.

Golden Drop. Tree a moderately vigorous grower, hardy in woody and fruit buds,

very productive ; fruit medium or a little above, round ; skin yellow, sometimes shaded

with carmine in the sun ; flesh yellow, sometimes a little dry, but of quite good quality,

especially for canning purposes, freestone. Ripens the last of September.

Hill's Chili. Tree of small willowy growth, very hardy in wood and fruit buds ; a

very productive annual bearer ; fruit large, dull yellow, shaded with dull red, very

downy ; flesh yellow and of fair quality, freestone
;
good for canning ; one of the

most reliable varieties grown.
Crosby. Tree of low willowy growth, very hardy in wood and fruit buds, produc-

tive ; the fruit is roundish, medium size, bright orange yellow, splashed with streaks of

carmine on the sunny side ; flesh yellow, juicy sweet, mild flavor, freestone. Ripens here

on young trees last of September.
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Lemon. Tree very vigorous, hardy, and the most wonderfully productive of any
variety tested by me up to present date ; fruit very large, oval, pale lemon yellow,

of good quality, sweet and rich ; one of the best flavored when canned, freestone. Ripens

first week in October.

Smock Free. Tree vigorous and productive, although the tree requires more age

than many other varieties before it produces heavy crops, about the same as the Crawford's

in this respect. Fruit large, oblong ; skin light orange yellow, mottled with red ; flesh

bright yellow, red at the stone. A splendid variety for shipping to distant markets.

Salway. Tree vigorous and productive ; fruit medium to large ; skin greenish

yellow, sufi'used with red ; flesh greenish yellow, good quality. Ripens last of October.

The latest peach that can be grown in this locality with profit. This season they were

not quite all ripe when the first frost occurred October 20th.

The most profltable varieties this season were Alexander, Early Crawford, Bar-

nard's Early, Tyhurst, Late Crawford, Hill's Chili, Lemon and Smock.
The varieties most hardy in fruit buds are Alexander, Barnard's Early, Tyhurst,

Hill's Chili, Crosby and Lemon. The latter ripens ruther too late for the most parts of

Ontario. Perhaps the two best varieties for unfavorable localities would be the Tyhurst
and Hill's Chili. Where these two sorts cannot be grown, I think there would be little

use of planting any other kinds.

Hints on the Cultivation op the Peach.

The peach tree is more tender than the other standard fruits grown in Ontario.

We must therefore give it the most favorable location we can find.

Location. For the best success of the peach we must have a high, sandy or gravel!^

loam near a body of water. This must be naturally well underdrained to the depth of

ten or fifteen feet. A northern slope is preferred. If such conditions cannot be

secured, it is useless to go into the cultivation or the peach extensively with the

expectation that it will meet with that measure of success desirable.

It is true many farmers throughout Ontario could plant a few trees for family

use, and with proper care obtain a crop of fruit in favorable seasons. For this pur-

pose plant such hardy kinds as Tyhurst and Hill's Chili on the north side of a building

or on the northern slope of a hill. Never select the south side of a building, as that

is not a favorable location for any tree not perfectly hardy. The sun's rays reflecting

from a building will injure the wood of any tender tree standing near enough to catch

the reflected heat.

Our method of planting and cultivating, which I see no reason to change, is about as

follows : Select medium size trees, one year old from the bud. Shorten in the roots,

and cut ofi all side branches of the top if there is good strong buds on the main
stem. Out this back to two or two and a half feet in height. Each succeeding

spring we thin out superfluous branches, and shorten in the new growth nealry one-

half until the trees begin to bear fruit in quantity. When the trees bear large crops of

fruit they do not make such long growth of wood, and require less pruning.

Cultivate often and thoroughly, from early spring until midsummer. If no other

crop is grown among the trees, sow to rye about the 1st of September ; this will form a

covering for the soil during winter, and some food for the trees when ploughed under in

early spring. The rye also absorbs some of the surplus moisture during the growing
autumn season, which prevents a late growth of wood on the trees that would otherwise

take place. If we expect to have the trees go through the winter uninjured, we must
have the wood ripened up thoroughly when cold weather sets in. The soil among the

trees should not be ploughed deep at any time after the roots have made sufficient

growth to be in danger of being disturbed by the plough.

One of the most important considerations in cultivating any orchard is to stir the

soil, always to about the same depth, the roots are not then disturbed to any injurious extent.

W. W. HiLBORN.
Southwestern Experiment Station,

Leamington, Ont.
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WENTWORTH STATION. RECORD FOR YEAR 1895.

GRAPES.

Variety.

Agawam ....

Brighton ....

Concord
Catawba
Delaware ....

Lindley
Moore's Early
Moyer
Niagara
Worden
Wilder

Origin.

Rog. Hybrid
Con. X Diana, Ham .

.

E. W. Bull, Con., Mass
North Carolina
Unknown
Rog. Hyb
Con. Seedling
Chas. Reid's seed
Con. X Cassady
Con. Seedling ... .

.

Rog. Hybrid

1887
1882
1874
1883
1874
1887
1887
1886
1882
1884
1884

Soil.

Clay

-wo
f—l s>

Fertilizers used.

stable'manure

ashes & st. man
stable manure

2?

unfvr'ble.

favorable.

too dry.

favorable.

dry.

GRA-FES— Continued.

Variety,

Agawam
Brighton . . .

.

Concord
Catawba . . .

.

Delaware . . .

.

Lindley
Moore's Early
Moyer
Niagara
Worden
Wilder
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Notes of Experimental Work.

I beg to submit the following report of the work that is being carried on at the
Wentworth Experiment Station.

There have been about 160 trees and vines added to those planted last year. The
greater part of these are grapes and plums, some pear, cherry and currants.

The grape crop at this station was very fine, both quantity and quality were above
the average. We had no mildew or any form of fungus. Even the Salems were heavily

laden with fine clean fruit.

The thrip was the only insect enemy that appeared to any extent and considerable

damage was done to some of the thin leaved varieties. It was our intention to test the

coal oil emulsion for this pest but the work was neglected.

Careful experiments were made with Bordeaux mixture on apples, pears, plums and
grapes. There was no perceptible difference except in Flemish Beauty pears, owing to

the absence of fungus.

I cannot report very satisfactory results from spraying with Paris green for codling

moth. A Greening orchard carefully sprayed, with several trees left for check gave very

little in favor of spraying, A greater portion of the first brood may have been destroyed,

but the second hatching which destroys the pears and apples when they are about full

grown, did considerable damage on apples, Bartlett and Keiffer pears. We hope in a few
years to be able to report valuable information in reference to some of the Japan plums
which are awakening considerable interest among the fruit growers on account of the

earliness of some of them.

We have also started a series of experiments with fertilizers to stimulate the growth
of young treee and vines and trust in a few years we may have some valuable information

to report.

M. Pettit,

Experimenter.

NOTES ON SOME LEADING VARIETIES OF CHERRIES.

By the Secretary.

The first really good cherry of the season with me is the Governor Wood. True.'we
have Early Purple preceding it about a week or so, but it is not a meaty cherry, and is

Governor Wood. Black Tartarian. Knight's Early Black.

nearly always eaten by the birds before it is harvested. ' The Governor Wood, on
the other hand, is not so subject to the ravages of the birds, and is a delicious white-heart
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cherry of the best quality. This year it began ripening about the 16th of June and

continued until about the 26th.

It is a productive variety also ; one tree this season yielded seventy -two quarts

and that might be looked upon as about half a full crop, for about half was destroyed by

the frost. The tree, of course, is a full-grown one, being about thirty years planted.

The variety originated in Ohio.

There are several other varieties of white cherries ripening about with the Governor

Wood, which we will speak of more fully some other time, e g., the Rockport, American

Amber, Gee's Transparent and Elton. The latter is a particularly fine flavored white-

heart cherry of great value for canning, except for its soft flesh and its tendency to rot

in wee seasons.

The Black Tartarian is the most prominent of our black-heart cherries, and, although

of Russian and "West Asian origin introduced into England about one hundred years ago,

succeeds admirably in the Niagara peninsula. The fruit is of tender flesh, dark colored

and juicy, of large size, rich flavored and delicious. Birds as well as men have a special

preference for this cherry, and its tender flesh especially invites the former. Therefore,

in order to secure the crop, we find it necessary to begin harvesting them on the green

side. The picking of this cherry began with me this year on June 22nd, and the fruit

not picked hung until the 30th.

The Tartarian cannot be called a heavy bearer, because the fruit does not grow in

such clusters as that of some other varieties, but the large size to a certain extent makes

up for the number on the cluster.

Of the other black-heart cherries, we will briefly refer to the Knight's Early Black,

which ripens a few days in advance of the Tartarian. The fruit is not quite so long and

is a little more obtuse heart-shaped ; it is a little more even in outline, otherwise it much
resembles the latter variety. The fruit is inclined to grow singly and this makes the

gathering rather slow ; besides it is less productive than the Tartarian. A full grown
tree at Maplehurst yielded about thirty qaarts in 1895, and this may be called a full crop.

The Black Eagle succeeds the Tartarian, beginning to ripen this season about the

28th of June. It is a delicious heart cherry, if anything smaller than the Knight's

Early Black. The fruit is grown in somewhat sparse clusters, and the tree is only

A Branch of the' Black Eagle. Napoleon Bigarreau.

moderately productive, our large trees giving about forty quarts each,

ing engraving will show the clusters on a branch of this variety.
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Of the Bigarreau cherries, the leading variety for productiveness is the Napoleon
Bigarreau. It is the habit of this variety to load in great clusters, a great

advantage in harvesting, provided the fruit is free from rot. This variety is unfor-

tunately very subject to this disease, and sometimes almost a vs^hole crop is destroyed

by it. Other tvise this is the most productive of all varieties, a hundred quarts being a

very ordinary yield from a full grown tree. We add an outline of the cherry in order

to show the exact size. The skin is white, well shaded with light red, and the flesh is

very firm. It is one of the largest ot cherries and altogether well fitted for the com-
mercial orchara.

The Yellow Spanish is another magaificsnt variety, often exceeding in size even the

Napoleon, especially when the crop is light, as indeed it too often is. It too is sadly

subject to rot. In the year 1894 I did not gather a single basket, from this cause
;

every cherry rotted before ripening. This year, however, the case was wholly diSerent,

A Branch op the Yellow Spanish. Yellow Spanish.

and it exceeded all past records of productiveness. One tine old tree yielded 132 quarts

of the finest sample of cherries, and here again I have brought our camera into use to

show a branch from this very tree, and the beautiful clusters of large-sized frui*^^.

The skin of this cherry is yellowish white, with deep red blush, and the flesh j^firm and
also yellowish in color.

This variety is the favorite one at Maplehurst for canning for home use. It began
ripening this year about July 1st. I add an outline in order to give a more correct

idea of the size as grown in 1895

Of this same Bigarreau, or firm-fleshed type, we have two excellent black cherries

ripening late in the season, viz., the Tradescant's Black Heart, an old and well-known
Eurofiean variety of dark purple skin and firm flesh and good quality. It is a very pro-
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diictive cherry and one that carries well to market. The other is the Windsor, a new
variety of Canadian origin, which is rapidly gaining favor with planters as an excellent

Ute black cherry. The tree of this variety at Mapiehurst is only three years planted.

It is evidently a strong, vigorous grower, and quite productive. The cherry is obtuse,

heH,rt-shai>ed, dark red in color, and the tiesh quite as tirm as that of Tradescant's Black

Heart. The quality seems excellent for all purposes. It ripens on the 5th of July, and
hangs on the tree until the 13th. Cherries picked and left in the house keep without

change two or three days. The fruit is borne in clusters which are very easy to gather.

The Early Richmond is a valuable cherry for pies and for canning. The tree is

hardy and may be gtowa much farther north than the Heart and Bijj;arreau cherries above

mentioned, besides it is profitable *^o grow for market One difficulty attends it wherever
grown, and that is its susceptibility to black knot.

There is also a large fruited Montmorency oflfered for sale which seems to be larger

and later than the Early Richmond. It is a promising variety.

My Wragg trees have been planted five years, and are this year heavily laden with

fruio. This variety has no very grteat merit to commend it that I can see, for the fruit

IS scarcely as thrifty as the Lite Kentish, and the fruit is no better, if as good. Possibly

it IS hardier, and possibly more productive ; certainly this season it does outbear that

variety. The color is a darker red than the Kentish, and the flavor scarcely as good.

The harvesting of the cherry crop is not so great a diuiculty as many imagine. A
good man will easily gather fifty quarts a day, and with some varieties, such as the

Napoleon, he will gather one hundred quarts or more. The usual cost of picking cherries,

therefore, is from one and one-half cents to two cents per quart.

They are usually packed in eight or twelve quart baskets ; but this season I packed the

finest in a more fancy package, viz., in boxes with sliding covers, holding about three

quarts each. The cherries were packed from the bottom, paper of a suitable color being

first laid against the lid. The cherries were rowed neatly against the top and the box

turned over and bottomed.

THIRD ANNUAL MEETING OF THE BOARD OF CONTROL.

The Board met at Woodstock on Tuesday, December 10th, 1895. There were present

the President, the Secretary, the Official Visitor, and Messrs. A. M. Smith and A. H.

Pettit.

The minutes of the last meeting were read and approved, and the report of the

work done by the Executive was also read and approved.

An informal report of his experiments in spraying, according to the scheme formulated

by this Board, was presented by Mr. A. H. Pettit. He had first called a meeting of the

farmers and fruit growers at each of the thirty points at which the experiments were to

be made, and addressed them, explaining fully the nature of the work to be undertaken.

He then asked them to appoint a committee to select such an orchard as was believed by

them to be best suited for the experiments under contemplation. This having been done,

he interviewed the different pump makers of the province and invited them to a public

test of their pumps side by side in his own orchard, and agreed to use such pumps as were

proven by actual experience to be suitable for the work. He then chose three young men
who accompanied the three spraying outfits. Work was begun in the southern division

on the 24:th of April, and on the 26th in the northern division, continued by a succession

of visits to each ])oint until the sixth application had been made. The longest time that

any tree in the thirty points selected was left unsprayed was an interval of fourteen days.

After all this work had been accomplished, Mr. Pettit visited the various points to take

notes tor his report. In a few places no results were observed, owing to the frost and

drouth, but in moat instances h^i could observe, first, an improvement in the foliage',

66



^ J Victoria. Sessional Papers (No= 21). A^ 1896

second, that the apples were cleaner and larger, and third, less injury from the codling

moth on the sprayed than on the unsprayed trees. A detailed report of the work done
by Mr. Pettit will appear elaewhere.

It was ordered that samples of fruic be put up V)y the various experimenters for the
Industrial Fair, Toronto, and for the Imperial institute, London, England, the former to

be afterwards forwarded to the Oatario Agricultural College, Guelph.

It was ordered that the Secretary be authorized to purchase forthwith a microscope
and camera, to be used under the directions of the Board, the expense to be met out of

the grant of the current year.

It was agreed that experiment stations be located at the fnUowing places during the
year 1896, in accordance with the recommendations of the official visitors: Maitland,
Whitby, St. Catharines, Freeman, Nantye.

Ordered that the Secretary and the Horticulturist of the Ontario Agricultural College

constitute a committee of nomenclature, and shall be responsible to this Board for the
correct naming of varieties on exhibition.

The report of the official visitor to stations, by Mr. H. L. Hutt, Horticulturist,

Ontario Agricultural College, Guelph, was then presented, as follows :

I^'SPECT[o^^ of fruit experiment stations.

It has been my pleasant duty to visit and inspect during the summer all of the

stations already established. Each station was visited at the most opportune time for

taking note of the particular kind of fruit grown there. At every station, I am glad to

say, good work is being done, and valuable information is being gained, which will be
given to the public in the annual reports from the experimenters.

In company with Mr. L. Woolverton, Secretary of the Ontario Fruit Growers' Associa

tion, I also visited a number of other places in different parts of the province where it

is thought desirable that stations should be established, our objeci being to learn as much
as possible about the fruit interests of these sections and find competent fruit growers to

undertake experimental work.

The following is a brief report on visits to the stations established last year :

The Wektworth Station.

May 23rd, 1895. Visited the Wentworth station, where Mr. M. Pettic, Winona, is

making a specialty of grapes. Found everything under good cultivation and well cared
for. Spraying with copper sulphate solution had been done before the appearance of

the foliage, and also with the Bordeaux mixture before the appearance of blossoms.

The severe frosts of the previous two weeks had killed the new growth on the young
vines at the north end of the place ; the large vineyards, however, at the back and more
under the lee of the mountain had escaped with little or no injury. Pears and plums
also at the front were seriously thinned out with the frosts, while a block of one hundred
Greening apple trees close under the mountain was white with bloom.

The plot of ground devoted to the planting of new varieties was in first-class condi-

tion, and the young trees and vines were doing nicely.

Sept. 25th. Visited Mr. Pettit's again at the height of the grape harvest when all

hands were busy picking, packing and shipping grapes. In most narts of the vineyard
the vines were heavily laden and presented a magnificent sight. From the twenty acres

in bearing Mr. Pettit estimated the crop would be between sixty and seventy tons. This
was being disposed of at the rate of about two tons per day, shipped mostly to regular
customers or retail dealers in various parts of the province. In this way Mr. Pettit

realizes much better prices than by shipping to commission men iu the large and usually
over-stocked markets.
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Owing to the light crop of fruit in all parts of the country, except where it was pro-
tected from frosts by the proximity of some mountain or large body of water, the prices

this year are unusually good, and fruit growers in such favored sections are making up
for the low prices obtained in other years when fruit has been abundant.

The South-Western Station.

Sept. 26th. Visited the station at Leamington, in Essex county, where Mr. W. VV.
Hillborn is making a specialty of peaches and strawberries. Our visit to this station last

year was on the 15th of June, during the strawberry season; this year we deferred it

till September, to see it at the time of peach harvt-st.

Although peaches are grown to a certain exoent all over this county, they are most
extensively grown along a narri)w ridge of land in the southern part of the county running
parallel with the lake shore. " The Ridge," as it is called, is about five or six miles long,

and varies from half a mile to a mile and a half in width. The soil is a light, dry s*nd,

so dry, in fact, that for the last two years the strawberries growing on it have in many
cases been killed out during the hot weather of mid-summer. Its peculiar adaptability,

however, to peaches makes it valuable, and in cjnseqaence of this being the only secoion

in Ontario where the peaches were not injured this year, the price of land along " Tne
Ridge " has risen nearly $20 per acre.

Mr. Hillborn has about 100 acres planted with peach trees, and expects to put ouc
twenty five acres more next spring. As yet most of the tr^es are young and not in bear-

ing. From five acies bearing this year he picked about 900 baskets, which were sold by
contract for 84c. per basket.

He has under test over 100 varieties, about forty of which will be bearing next year.

Full reports as to the value and productiveness of each of these varieties will be given
from year to year in the annual report, so that valuable information for peach growers
may soon be looked for from this station.

The Georgian Bay Station.

On August 29th, after two days spent among the fruit growers of Walkerton and Port

Elgin, and a sixty-mile ride across country on the bicycle, we reached our pium experi-

ment station at Clarksburg. By raking note of the orchards along the road, the influences

of the waters of the (jreorgiaa Bay upon the climate of that section might readily be seen.

In all of the orchards inland and in many places up to within a mile or two of the shore,

the spring Irosts had destroyed the blossoms and there was little or no fruit. Along the

bay shore, however, many orchard.s might be seen laden with fruit, ana in some cases the

branches were propped with poles to enable them to bear their load.

The orchards of Mr. John Mitchell, our experimenter at Clarksburg, being a couple

of miles from the bay, had suflered so newhat from the frosts, ana were bearing about half

a crop. The varieties of apples bearing most heavily were Kings, Baldwins, Ribston

Pippins, Cayuga Red Streaks, and Greenings Northern Spys had not bloomed at all.

Duchess of Oldenburgs, which were then all harvested, had been a good crop, and had

brought $2.50 per barrel in St. Mary's and Stratford.

Plums, of which Iruit Mr. Mitchell is making a specialty, were seriously injured by

the frosts. Those varieties which had escaped uninjured and were bearing heavily were
Lombards and Duane's Purple. The fruit of these was finding ready sale at $1.25 per

basket. Mr. Mitchell has about five hundred thrifty young plum trees in bearing, and
in the new plot devoted to variety tests, thirty-seven varieties were planted this

spring, three trees of each. Besides these, he is testing a few of the hardier varieties of

peaches, pears and cherries.

Mr. Mitchell is a thorough cultivator, sprays his orchards carefully for insects and
fungous diseases, and takes a lively interest in the fruit industry of his section.
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The Simcoe Station.

August 30th. Visited the Simcoe station, where Mr. G. C. Caston, of Craighurst,

IS testing hardy varieties of apples, peat-s and cherries and some of the small fruits.

Craighurst being somewhat inland, the fruit in this section was seriously injured by the

spring frosts. In Mr. Gaston's apple orchard th^re was about a quarter of a crop. The
varieties bearing most heavily were Wealthy, Spitzenburg, Baxter, Golden Eusset, and
Tolman Sweet. Some young Wealthy trees were heavily lad-'u, proving well the hardi-

ness and productiveness of this variety.

Good cultivation and thorough spraying, such as Mr. Gaston gives his orchards,

may accomplish wonders in most seasons in producing fine fruit. But in seasons like

this, where the frost takes everything, cultivation and spraying can avail nothing, except

to keep the trees in a vigorous and healthy condition for future crops. It was on account

of the scarcity of fruit in Mr. Gaston's orchard this year that he was unable to make
the display at the Toronto Exhibition he otherwise would have made.

Among his young trees of apple and pear, planted this spring, there was not a

failure, all of them at the time of our visit showing a good growth. The currant and
gooseberry bushes planted this spring were also doing well. Mr. Caston has got a

number of Russian varieties in the nursery row, ready for planting another year.

The Bay of Quinte Station.

September 4th. We arrived at Trenton, and after wheeling out four miles on an
up-hill, dusty road, we reached the home of Mr. W. H. Dempsey, the manager of the

fruit experiment station for this section. Mr. Dempsey's specialty is apples. His
orchard covers about forty acres, of which nearly all the trees are in bearing. Mr.

Dempsey and his father, the late P. C. Dempsey, always had a taste for originating and
testing new varieties, and on this account Mr. Dempsey's orchard probably contains a

greater number of varieties than any other apple orchard in the province. He has

growing over 150 varieties, twenty-three of which are carefully described and reported

on in last year's report.

The spring frosts, so injurious in most places, had done very little damage here.

It was estimated that his crop would be over 1,-500 barrels, and as most of the apples

this year are of unusually good quality, the greater part of the crop will be Al market-

able fruit.

To enable him to pick and ship his fruit to advantage, Mr. Dempsey has built a

large two-story fruit house, the walls of which have been made frost proof, so that

apples may be stored in it all winter, and sold in the best markets.

•' Maplehurst " FfeuiT Farm.

When giving an account of visits to the diflferent fruit experiment stations already

established, and which we expect in time to contribute valuable information to Ontario

fruit growers, it may be well to mention '' Maplehurst," the fruit farm of Mr. L.

Woolverton, Secretary of the Ontario Fruit Growers' Association, and editor of The
Canadian Horticulturist, for probably no other fruit farm in the province has afforded

more information to fruit growers than that of the editor of The Horticulticrist.

" Maplehurst " is about a mile west of the village of Grimsby, and consists of a

100-acre strip of land about a mile long, running from the mountain to the lake. It

embraces a great variety of soils, from a light, loamy sand to a heavy clay. This, in

connection with the wonderfully favorable climate and shelter of the mountain, makes
it well adapted to the production of all kinds of fruits grown in Ontario, and all of

these are grown here more or less extensively, as the entire farm is planted to fruit.
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Besides growing fruit for profit, Mr. Woolverton plants largely every year as a stu-

fJent of horticulture. Nearly every new fruit promising to be of any value is given a trial.

Last spring about 130 new varieties were planted, embracing pears, peaches, plums
apricots, cherries and grapes. By planting annually in this way, and keeping careful

records, Mr. Woolverton, as editor of The ilurliculturist, is enabled to advise his

readers with authority as to the merits of new fruits constantly being brought before

the public. His collection of varieties of chenies is one of the largest in the province
and it is hoped we may glean valuable information from his reports on these.

PROPOSED ^'EW STATIONS.

The following notes are on visits made to different persons with a view to finding

suitable places for new stations :

Martin Burrill, St. Catharines, Lincoln County.

Visited May 24th, 1895. Situated four miles west of St. Catharines, and half a
mile from the lake. Farm of twenty-five acres, seventeen acres in fruit. Soil very
variable, from light loam to heavy clay, partly rolling.

The following fruits are being grown : Four acres, or about 1,000 peach trees, in

bearing, twelve varieties ; two acres peaches, newly planted ; 200 pear trees, mostly in

bearing, twelve varieties ; 150 cherry trees, six varieties, mostly Early Richmonds ; fifty

quince trees, two varieties ; 800 grape vines, about twelve varieties ; about half an acre

of strawberries and other small fruits ; few apples.

Mr. Burrill is an energetic young man, enthusiastic in fruit growing. He take-i an
active part in the local farmers' institutes, and has made for himself a reputation as a
thoroughgoing fruit grower.

Stanley, Spillet, Naxtye, Simcoe County.

July 9th, 1895. Three miles north of Lefroy station and twelve miles south of
Barrie—lot of two and a half acres, bat more can be bought from an adjacent farm

—

soil, a moist, sandy and clay loam, well adapted to growing gooseberries Land all well

anderdrained, heavily manured and thoroughly cultivated. The following fruits are
grown : Gooseberries, raspberries and strawberries, and a few trees of plums, pears and
cherries. Most of the ground is devoted to growing gooseberries, of which he has about
700 bushes of twenty diflferent varieties. Plot of new varieties put out this spring.

His Champions were remarkably prolific, and his Downings very large. All had
been sprayed. Mr. Spillet uses a small Claiksburg pump on a barrel, mounted on a hand-
cait. He also used flower of sulphur for mildew. His bushes are planted six by four
feet apart and trained in the bush form.

Mr, Spillet is an elderly man, and has taught in the neighboring rural school for the

last thirty years, but is resigning this year. He is a careful, reliable man, enthusiastic

in gooseberry growing, and should make a good experimenter ; was busy when we called

making drawings of the different varieties of berries. Hd grows gooseberry plants every
yeai for E. D. Smith, of Winona.

Rev. E. B. Stevenson, Freeman, Halton County.

Mr. Stevenson is a Methodist minister, now stationed at Freeman, near Burlington.

Nearly all of his strawberries, however, are grown on the fruit farm of his father, near
Guelph, which he visits frequently.
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Mr. Stevenson has all his life been growing and testing everything new in the line

of strawberries, and is, without doubt, one of the best authorities in the province on tlie

varieties of strawbf rries.

He has about 200 varieties under test, forty-two of which were reported on in last

year's report. He is also giving attention to the production of new varieties by artificial

pollination.

A. E. Sheerisgton, Walkebton, Bruce County.

August 27th, ISOo. Short distance from G. T. R. station, outtide town limits, on

land 160 feet above the town. Farm of seven acres, but expects to buy more. Siii,

chiefly clay loam and uniform. Most of the farm planted with apples and plums. Mas
about 240 apple trees in bearing—seven or eight of the leading varieties. Some of >he

newer varieties top-grafted. Plums, about forty-five trees, about twelve varieties.

Pears, about thirty-five trees, mostly Bartlett, Flemish Beauty and Duchess. About half

an acre in strawberiies and raspberries.

Mr. Sherrington is an intelligent, progressive man, and being an apple buyer, is well

acquainted with the fruit interests of his section. He says that in 189-3 about 40,000
barrels of apples were shipped out of that section.

He has also a large apiary, managed according to modern methods.

A. W. Peart, B.A., Burlington, Halton County.

Augudt 31st, 1895. Farm about ore and one quarter miles east of Builington sta-

tion and one and one-half miles from lake shore; 150 acres of land, twenty of which
are in fruit. Soil, variable, from a gravel to a clay loam. There are under cultivation

the following fruits

:

Apples, ten acres ; 400 trees, twenty-eight varieties, mostly in bearing
;

pear.=!, 300
trees, about eight varieties

;
young trees coming into bearing

;
grapes, three acres, twen-

ty-two varieties, just in bearing
;
peaches, fifty trees, three varieoies

;
plums, six acres,

twenty varieties, young or coming into bearng : currants, one acre, six or eight varie-

ties. Other small fruits grown for home use.

The whole farm and all the fruits are under first class cultivation.

Mr. Peart has been spraying for th»^ past ten years, and his trees and vines were

nearly all well loaded with a fine crop of Iruit.

Personally Mr. Peart is a man of exceptional qualities. He is a graduate of Toronto

University, and is a progressive and very energetic fruit grower. He is a careful

observer and an exact experimenter on his own account. He is public spirited and
posted in the fruit interests of his locality. He is at present Secretary of the Burling-

ton Horticultural Society, which he helped to organize, and president of the county

farmers' institute.

The Burlington district is one of the leading fruit districts of the province, and has

carried ofl' the prize for district exhibition at Toronto for a number of years. At the

time of the World's Fair at Chicago, this district contributed largely to the grand dis-

play of fruit made by Ontario. The fruit sent from Burlington to Chicago was gathered

and shipped at the expense of the local Horticultural Society.

E, L. Huggard, Whitby, Ontario County.

Sept. 3rd, 1895. Farm about half way between the town and G. T. R. station. Pro-

perty in two blocks of ten and twenty-five acres, some distance apart. The ten-acre block

is all in fruit, and he expects to buy more land adjoining. Soil, clay loam, uniform and
well drained. The following fruits are being grown : Apples, about 100 trees in bearing

71



59 Victoria. Sessional Papers (No. 21). A 1896

and a number of young trees coming on. AV)out foiiy-five vnrie ies, geuerally two trees

of each variety. Pears, about 400 trees, mostly six y^ars old and coming into bearing,

others newly planted. About fifty varieties. Plums, about 300 trees coming into bear-

ing. About fifty varieties. Grapes, about thirty varieties, one or two vines of each.

Not profitable in this section. A few small fruits, as currants, raspberries, etc.

Orchard under fair cultivation and well sprayed with Bordeaux mixture and kero-

sene emulsion. Some trees top-grafted.

Mr. Huggard is of about middle age, enthusiastic in fruit growing, intelligont and
en< rgetic. Has acted as agent for Messrs. Stone & Wellington.

E. W. Beman, Newcastle, Durham Oounty.

Sept. 3, 1895. Farm one and a half miles west of Newcastle aad three miles east of

Bowmanville. Sixty-eight acres of land, bordering on the lake, about twenty acres in

iruit. Soil, a rather heavy clay loam, draining towards the lake. The specialty at this

place is pears. Of these Mr. Beman has about thirteen acres, mostly in bearing. He
has some of the largest pear trees to be found in the country. Some old Flemish
Beauty trees will yield this year six or eight barrels. He had growing at one time nearly

S.'SO varieties of pears, but many of these blighted, and he has now about 150 varieties,

and generally three or more trees of each variety.

Apples, about thirty varieties; 150 old trees and about 270 younger trees coming
into bearing, many of them top-grafted with new varieties. Plums, about 200 trees,

newly planted. Fifty varieties. Grapes do not succeed well here, but he has about
thirty varieties, two vines of each.

Small fruits only for home use,

Mr. Beman is a man about sixty years of age. A very careful, thorough and pains-

taking fruit grower, well read and posted in the fruit interest generally. Has been spray-

ing for the past ten years. The effect of spraying was very marked on his large Flemish
Bpauty trees. Sprayed trees were loaded and perfectly clean. On an unsprayed tree

cl(!se by the fruit was cracked and covered with scab.

His younger orchards Mr. Beman keeps well cultivated, but his older pear trees are

kept in sod to avoid blight. The grass is mowed and left as a mulch, and ground minured
as well. Nearly all of his trees were loaded with fruit, which he grades properly and
ships to Montreal in barrels.

Harold Jones, Maitland, Grenville County.

Sept. 5thy 1895. Lives two miles from Miitland, seveu miles east of Broskville aud
five miles west of Prescott. Farm consists of 265 acres, bordering on the St. Lawrence.
Soil, clay and clay loaru, best along the river front, somewhat rocky at the back of the

place.

Mr. Jones has about six acres of apple orchard, four acres of trees thirteen years old,

nicely in bearing. Had 400 barrels Irom them last year. Two acres of old orchard,

rather rough. One hundred and seventy-five new trees put out last year. Altogether

about fifteen varieties ; the greater portion of the trees are, however, Fameuse. Bearing
orchard is kept in sod and manured heavily. Has been spraying carefully with Bordeaux
mixture.

Mr. Jones is about thirty-five years of age, intelligent and enthusiastic in fruit growing.

Visits Mr. Craig, of Ottawa, every year, and keeps posted as to insect enemips, etc. Is

fighting the Case-Bearer in his orchard under the direction of Mr. Fletcher. He is public

spirited and holds office in a number of benevolent societies.
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Notes.

The second attack of mildew -was very se\ere, and though the spray-pump was kept
going, considerable damage was dene lo the young growth of wcod and foliage. It is this

second or fall gro\\th of this fungus that produces winter spores. Thfse survive the
winter and this is why spraying bffore the leaves op( n in spring is so impciUnt. Durirg
this attack I was able to observe the < li'ects of shade upon the growth of this fungus

A row of nursery stock to the north of a high board fence so situated that the ?un
did not reach them till late in the afternoon suffered most severely, while oppcsire a
door in this fence and when the rows extended past the fence, the same varieties were not
nearly so much damaged. A row of bushes to the east of a dense windbreak of spruce
also suffered severely, so did a row on the west side of a tight fence. This demonstiates
that shade at the expense of a free circulation of air is not desirable for gooseberries.

Champion, (Eng.), Carnie's Golden, (Scotch), Crosby's Seedling, (apparently of foreign

origin), Large Golden Prolific and White Crystal all planted this spring are apparc ntly

very vigorous and therefore promising. Time is needful to fully determine their

character. Columbus, Golden Prolific and PvumbuUion made such poor growth that very
little can be reported concerning them.

Next summer I purpose spraying two each with Bordeaux mixture and flower of

sulphur while two shall be left unsprayed, also to test the effect of shade with a free

circulation of air.

Confusion is likely to arise from the fact that some of our American seedlings are
named for ( xisting English varieties. Champion and Red Jacket for example.

It is a pity that originators of new varieties do not consult some list of existing
varieties before naming their seedlings. I think it will pay them to do so for a bad name
is sometimes fatal.

Weights op Gooseberries.

I have carefully weighed some ot the leading varieties and give weights :

Downing— 12 berries weighed 1^ oz.

Pearl— 12 berries weighed 1|^ oz.

Champion—12 berries weighed 1| oz.

Triumph—12 berries weighed 2| cz.

Autocrat— 12 berrits weighed 2| oz.

Whitesmith—12 berries weighed 2f oz.

I should like to get correct names for seed pulp, also for a more solid substance
lying between this seed-pulp and skin proper. This substance remains quite firm till the
berry is ripe, when it becomes quite soft and sweet. I am of the opinion the nearer
we come to the native seedling or wild variety the thinner this is. Cultivation thickens
it and lessens the size of the setd cell.

The Leading Varieties.

An insect, probably the Gooseberry Midge (Cecidomyia Grossularice) has been more
destructive this year, than usual. This insect deposits an egg in the berry which pio-

duces a small maggot, causing a premature ripening and falling of the fruit. Its depre-
dations are confined to the so-called thinner skinned varieties, such as Downing, Pearl
and Champion. The reason seems to be that the improved or English varieties have a

smaller seed cell in proportion to the size of berry. This is especially true of the
Triumph, which has only from fifteen to twenty seeds, while the Downing has from
thirty three to forty. The slender white fibres attaching the seeds to the two main
veins at the sides of the berry are longer in the Downing, etc., throwing the seeds and
seed pulp nearer the surface than in the English varieties. This part of the berry
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between the see:i pulp and the skin proper, which can easily be peeled off, is more
solid and firm than the seed pulp and obviously offers a greater obstacle to the opera-
tions of the insect.

Downing. It would, no doubt, seem to fruit-

growers almost supei Huous to give any lengthened
description of Downing, but I find many would-be
planters who know nothing about it nor any other
variety. Bush strong, upright grower ; stems very
strong and armed with strong thorns, abundant at

the base of the stem; peduncles slender; pedicle long
and strong, one to two berries to each ; berries

smooth, greenish- white, roundish-oval or nearly glob
DOWNING. ular ; fine flavor

;
prolific, yielding for nine consecu-

tive years five quarts to the bu&h. This year about
half an average crop. Mildew proof. Any man who will produce as good an all- round
berry as the Downing or Pearl, mildew proof, and which shall average one inch by three-

quaiters, or what will be equal to this measurement, shall deserve tte gratitude of the
nation.

Pearl. The Pearl, described by some experimenters as of foreign origin and requir-

ing spraying for fungi to succeed, is, no doubt, as the Downing is, a cross of a native
seedling upon some English variety, as is claimed for the Pearl by its originator

CHAMPION.

I find it for four years perfectly mildew proof. The description given of Downing
is generally applicable to the Pearl with the diff"erence that the latter is a little larger

berry and the bush a more vigorous grower. Indeed no other variety equals it in this

respect except Champion and probably Red Jacket.
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Champion. Champion in several features resembles the Houghton, this is especially

the case in stem, shape of berry and frequently having three berries to one peduncle.
The berries are also slightly pubescent. This berry is said to be a cross of Downing
on a wild Rocky Mountain berry, probably of the species Hirtellum.

Bush an upright, vigorous grower, but becomes drooping with the weight of fruit

;

stems slender and long, smooth ; axillary spines long, slender and weak
;
peduncles

slender, having from one to three berries to each peduncle, very short and slender
;

berries slightly pubescent ; colof greenish white ; oval, skin very thin ; seeds from
twenty-five to thirty ; flavor not so good as Downing ; very prolific, apparently mildew
proof.

Triumph. Triumph is certainly of English

parentage, planted in the fall of 1893. Bush an
upright grower, fairly vigorous ; stems medium
length, stout, armed with long, sharp, strong

thorns at the axils
;
generally three in number :

berry smooth, oval, thin skin; very small seed

cell containing from 15 to 22 seeds ; color greenish-

yellow ; flavor good, apparently prolific ; where
spraying is practiced it is valuable.

Autocrat or Conn^ planted in 1890, shows
plainly its European blood. Stems very strong,

long, with a pendant habit of growth ; vigorous,

not very prolific ; berry smooth, oblong, dark
green ; seed cells small, but not so small as Tri-

umph. Taken altogether not very valuable, but

worthy of further trial; not disposed to mil-

dew, except occasionally ; flavor good ; season

late, seeds too green to be counted.
TBiDMPH. Chautavqna and Queen. These two varieties,

planted in 1893, resemble in wood, leaf, habit
of growth, color, and api earance of fruit the Triumph. That they are wholly or

partially of English origin is more than probable.

Lancashire Lad, planted in fall, 1892, but has been moved once. Slow grower of
very crooked wood. Berry decidedly pubescent ; dark red, oval ; like all the English
varieties peduncle short

;
pedicle short and stout ; flavor very good. We need a red

berry larger than Houghton, but I fear that this berry will never supply this need.

Red Jacket is apparently what is claimed for it, a native seedling {Gynosbati). Bush
vigorous, rather sprawling grower, somewhat resembling Smith's Improved ; berry
smooth, rather thick skin, color red, flavor good. Planted fall of 1893. I have strong
hopes that this variety will fill a long felt need—a large, red berry combined with great
vigor and productivenest..

Whitesmith, a well known and valuable English variety. Bush an upright, vigorous
grower; berry smooth, whitish-yellow, oblong, fine flavQr, prolific. Must be sprayed
for mildew.

Permit me to explain my inability to give pounds per bush this year. Last summer,
before I knew of undertaking experimental work, my bushes were all mounded up for the
purpose of growing nursery stock, and this spring were torn to pieces pretty severely, so
that there was not the necessary amount of wood to grow fruit on, but though I shall
continue this work in the future I shall stake off six bushes of every variety to experi-
ment with. The weight of fruit per bush is not always a certain test of extraordinary
productiveness. I saw seven quarts picked from a single bush and other bushea in the
garden that might give ten quarts, but the bushes had been sneered to grow to an enor-
mous size, and needed pruning badly, and the fruit was very small for the variety.
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' -jMy method of pruning is at present, until I get more light to have about six stems,

sometimes less ; these are cat away and their places supplied with new wood at the end
of three good crops from the old. The bush is kep: well cleared nut beneath and the

body so pruned out that the hand can be inserted in all directions. At first I cut out the

centre of the bush, keeping the centre like a vase or inverted umbrella, but I found the

WHITESMITH.

fruit scalded badly, I may add that in comparatively lowSgrowing varieties I find it

better not ro cut back the new wood too much as it induces a great growth ot soiall,

weak wool, which is not desirable. I am of the opinion that summer pruning would be

an advantage the cutting out of all superabundant new growth at this season would
induce the stronger growth of the remainder. I cannot 'see why the wood should be

allowed to ripen before being pruned out.

Stanley 'Spilleit, *"1*

ycajm jExperimenter.

STRAWBERRIES.

SiMcoE Experiment Station.

This is a year of disappointment and failure for the strawberry grower. The
plants wintered well and made a remarkable growth during the warm, unseasonable
weacher of the first part of May. The first blossoms were opening and the fruit stems
were well tilled, when the weather suddenly changed and for several nights we had from
six to eight degrees of frost followed by cold winds and bright sunshine during the day.

This was varied on one day by a fall of snow. The apple and pear trees were white with
bloom, and we had a spectacle never before seen in my recollection—the trees laden with
sno<fr and white with bloom at the same time. The effect on the strawberries was most
disastrous. Not only the blossoms, but the leaves, were frozen. On opening the petals of

the undeveloped blossoms it was found that ev^ery blossom on the fruit spurs was frozen,

and the only fruit that could be expected now would be upon the later plants upon which
the fruit spurs were not yet developed. With abundant moisture and favourable weather
these might have given nearly half a crop, though unlersized and inferior. But instead,

we have had a severe drought that is not as yet broken at this writing—June 24— and
so the strawberry crop of '95 must be classed as almost a total failure

Under these circumstances it is impossible to make a reliable estimate of the forty
varieties under test here, or to give an accurate account of their good or bad qualities,
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for the reason that some were more forward than others and thus suffered more from the

frost. Then some varieties have a habit of developing their blossoms nearly together,

while others continue to develop blossoms for a much longer period, and in this way were
not so much injured. For instance, the blos.'*oras on Gov. Hoard, Grenville, Seneca
Queen and Timbrell were so entirely frozen ofi that I could not get a specimen of the

fruit.

However I have endeavoured to make a few notes on the different varieties, so far

as 1 am able to judge of their merits, with one season's trial under very unfavorable

conditions.

Notes on Varieties.

Parker Earle (S). One of the most promising of the new sorts. Foliage, moder-

ately healthy, a little affected with rust ; fruit stalk, long ; form, oblong ; color, red
;

quality, medium ; berry, firm, would be a good shipper ; season, medium. With rich

soil and high culture this berry would be very productive. For the commercial grower

it is no doubt an acquisition.

Beder Wood (S). Vigor, medium ; foliage, healthy ; stalk, long ; color, pale red
;

size, medium to large
;

quality, good
;
productiveness, medium ; firm enough to ship well.

Said to be early, bur. no earlier than many other varieties here.

Woolverton (S). This variety has not nearly fulfilled my expectations The blos-

soms are rich in pollen. It is therefore a good fertilizing sort to plant with pistillates,

but many of the plants do not bear the first year after planting. It is a poor bearer.

Berry, large, oblong, bright red, moderately firm ; stalk, long
;

quality, good ; foliage,

very healthy ; season, medium ; needs further trial.

Saunders (S). This variety did not make many plants, and many of those {)lanted

failed, so that there were few left. Under these conditions I would not say much about

it until given another year's trial. Berry, large, bright red, conical
;
quality, excellent

;

foliage, very healthy ; stalk, medium ; worthy of trial.

Little's 44- (^)- Berry, fine, handsome, large ; quality, good ; firm enough for local

market ; fruit stalk, long ; foliage, very healthy ; not productive enough for the com-

mercial grower.

Leader (S). Berry, medium to large ; form, round, often flat
;

quality, good
;

stalk, medium ; foliage, healthy ; a medium bearer ; needs further trial before recom-

mending it for general planting.

General Putman (P). Berry, large ; color, light pale red
;
quality, good ; stalk,

long ; foliage, medium ; not productive ; needs further trial.

Woodru^ (S). Berry, medium ; color, red ; firm enough to ship fairly well ; stalk,

medium ; foliage, medium
;
promises, under favorable circumstances, to produce a tair

crop.

Lovett (S). Berry, medium to large; color, bright red; form, oblong; quality,

good ; firm enough to ship
;
plants vigorous with healthy foliage ; fruit stalk, long ; not

productive.

Cameronian (S). A large dark red berry ; firm enough to be a good shipper, but

of poor quality and lacks productiveness.

Moore's Early.—Only succeeded in growing one of two plants of this variety. It is a

bright, attractive berry of good quality, but no earlier than Orescent. Berry, firm,

ound, a little flattened at the tip ; bright, attractive color
;
quality, good ; cannot judge

f its bearing qualities.

Bubach No. 2 (P). Berry, large ; form, irregular ; moderately firm • quality, good
;

productiveness, medium ; fruit stalk, short ; foliage, very healthy ; a goorl standard sort,

and should have a place in every plantatioa.

Lady Rusk (P). A promising variety. Berry, medium
;
quality, fair ; form, some-

what conical, though often irregular ; stalk, medium ; in firmness will comopre well with
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many other varieties and promises to produce well ; holds its fruit well through the sea-

son and seems to stand dry weather better than many other sorts ; foliage, healthy ; a

good grower.

Hatfield (P). A large, handsome berry ; only oue or two plants lived ; needs fur

ther trial.

/^dgar Queen (P). Berry^ medium to large; quality, fair; color, red, handsome;
firm ; fruit stalk, long ; a promising variety.

Captain Jack (S). Berry, firm ; cilor. bright rad
;
qaaliby, medium ; form, conical,

resembles the Wilson in shape ; fruit stalk, long
;
plants vigorous, but inclined to rust

badly later in the season
;
productiveness, only medium ; needs another season's trial.

Some of the plants sent here were wrongly named. Oare should be taken to avoid

this, as it is sure to cause confusion One or two varieties seem to be Crescent under
other names ; one lot labelled Wilson turned out to be Orescent. I received the Hatfield

from two places, and they were different varieties. The one I have sketched is a large

berry, with very healthy foliage. The other is a small berry, of poorer quality, a good
grnwer, but the foliage is a little inclined to rust ; a great bearer. The fruic somewhat
resembles Crescent, but not so large. If the fruit were large, it would be a decided

acquisition, as it bids fair to outstrip all others in yield. It is a pistillate variety.

Haverland (P). A rampant grower; healthy foliage; productive; withstands

drouth better than any oiher variety ; one of the best. Its only fault is that it is too

soft when fully ripe to ship well. Everyone who plants for home use should have this

variety. Excellent for dessert,

Miami and Martha are very much alike ; very prolific but too small.

Great Pacific and Shaw. Only one or two plants of each of these pulled through.

Will have to give them further trial.

D'lisy is a medium sized berry, smooth, round and hdndsome, with healthy fDliage.

If, on further trial, ic produces well, it will be well worthy of cultivation.

Mrs. Cleveland is a rampant grower with healthy foliage, but the berry is to soft for

anvthing except home use. It is a poor bearer, and may be regarded as a failure. I

would not recommend it.

Governor Hoard, Seneca Queen, Middlejield, Timbrel I, Advocate, Auburn, Florence and
Eureka have nothing so far to recommend them. They will have another season's trial,

however, before being placed on the rejected list. Greenville is little better. Swindle
is appropriately named ; it is simply no use.

There are none among the new varieties tested that equal Crescent for yield, except
perhaps Parker Earle. The latter is decidedly a better shipper. Haverland, though
rather soft for long distance shipments, is one of the best for health and vigor of plant.

From my experience so far, if the old Wilson could be grown as it used to grow
here, and we could prevent the rust by spraying, I would not discard it for any other, as

it is certainly without a rival as a shipping berry.

We cannot go far astray in planting for jirofit Crescent and Haverland, with Parker
Earle as a poUenizer. These three varieties would no doubt till the bill. For the home
garden, Crescent, Haverland, Bubach, Saunders, Sharpless (the latter only where the soil

is very strong and rich), and for a sixth, Daisy or Woodrufi". These would be a good
selection for canning and dessert.

1 must again repeat what I have already said, that the testing of the varieties hav-
ing been made under such disadvantageous conditions this year, nothing conclusive can
be stated against or in favor of most of the varieties mentioned. Another year's trial

may develop qualities in many of these varieties not now apparent. I propose to try the
effect of Bordeaux mixture in preventing rust, blight, etc., as soon as fruiting is over.

G 0. Caston,

Craighurst.
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STRAWBEREIES—

Fruit Stalk : Long or Short ; above foliage or concealed by it.

Size : S, Small ; M, Medium ; L, Large ; Add average length and breadth in inches.

Form : B, Broad ; C, Conical ; D, Depressed ; I, Irregular ; L, Long ; O, Ovate ; R, Rouna.

Varieties.

Sex.

1 Aroma
2 I Arrow
3 Afton
4 America
5 Barton's Eclipse..
6 Beverly .

.

7 Bubach

8 Bederwood

9 ;BoyDt m
10 Brigps ....

11 jBisel ..

12 Brandywine
13

;
Belle

14
; Beede's No. 1 ....

15
! Beauty

16 'Clyde
17 .Cyclone
18 ICru.se'sNo. 9 ...

19 Chairs
20 Charlie
21 I Dr. Arp
22 hella K
23 Enhance

24 Edgar Queen
25 Kpping
2fi Effie May
27 Edith

28 [Equinox
29

I

Fremont
30 Gandy

31 Greenville

32 Glenfield

33 Gov. Hoard
34 Gertrude
35 Gandy Belle

36 [Haverland

37 Howard's No. 25.

38 Howard's No. 41

39 Hatch Ex.Stu.No.24
40 Hunt'.>^ No. 3

41 Huntsman
42 Hanson
43 [Hiawatha
44

j

Iowa Beauty
45 Ivanhoe

46 Jucunda Improved .

47 'Jersey Queen

Plant.

Origin

Seedling of Cumbcland, Kansas.
From Haverland, Wi.--ci>nsin

Chance seedling, New York
From Great American, Virginia
From Longfellow, Kentucky . .

.

From Miner's Prolific, Mass. ...

Mr. J. G. Bubach, 111

Mr. B. Wood, 111

Foliage.

Healthy or liable

to rust.

From Crescent x Sharp'ess, New York
From Chas. Downing, Rhode Island
From Wilson, Illinois

From Glendale & Cumberland, Pa
Mr. Thompson. Va
G. F. Beede, N.H
Unknown
Seedling of Cyclone, Dr. Stayman. Kansas.

.

Seedling of Crescent, Mr. Cruse, Kansas
Seedling of Cumberland, Mr. Crnse, Kansas.
From Bubach & Sharplet^s, Maryland
From mixed seed, Mr. Thompson, Va
Mr. Stone, 111

Seedling, Sharpless, E. B Stevenson, Canada
From VVind.-or Chief and Sharpless, Mr,

Young, Ohio.
Mr. B. O. Curtis, Illinr.is

By Geo. D. Dow, N.H
Unknown .....
Chance seedling, by Mr. Thompson, Va

Seedling, Mt. Vernon, Mr. Thompson, Va..
Seedling of Belmont, G. F. Beede, N.H
Cross of Jersey Queen with Glendale

Chance seedling, by Mr. Buechly, Ohio

From Warfield & Glendale, by Dr. Stayman,
Kansas.

By F. W. Loudon, Wis
Chance seedling, C. C. Stone, 111

Unknown

Mr. Haverland, Ohio •

From Haverland & Belmont, Mr. Howard,
M^ss.

From Haverland & Belmont, Mr. Howard,
Mass.

J'rom Hatch Ex. Station, Mass
Mr. Hunt, N.J
Mr. Hunt-man, Mo
Mr . stone. 111

From Aroma, by I >r. Stayman, Kan
Mr. C. P Walworth. Iowa
Seed liner of Prince of Berries, by G. W. Trow

bridge, Ohio.
From Old jucunda, by A. B. Gerbert, Pa..
Unknown
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very healthy
healthy
healthy
healthy
some rust
healthy
very healthy

some rust

healthy
some rust

some rust
healthy
very healthy
very healthy
very healthy
very healthy
very healthy
healthy
heal'hy
healthy
healthy
healthy ,

healthy

some rust
very healthy
very healthy
some rust, healthy

some -ust, healthy
some rust, healthy
healthy

very healthy

healthy

healthy
healthy
healthy

very healthy

some rust, healthy

healthy

healthy
very healthy
some rust, health}'

some rust, healthy
very healthy ...

healthy
healthy

some rust, healthy
verj" healthy
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By E. B. Stevenson, Freeman, Ont.

Color : B, Bright ; C, Crimson ; D, Dark ; L, Light ; R, Red ; S, Scarlet.
Flesh : F, Firm ; S, Soft,

Season : E, Early ; M, Medium L, Late.

Plant. Berry.

.SPtZ2

;>

9m

&
10
5
8
6
7 I

Size. Form

L
M toL
M
M

M to L
L
L

M
Mto S
L

MtoL
M to L
L
M

M to L
M to L|
M I

L
IM

M
M
!•

L

M I

M I

M I

VL
i

M to l|
M I

l
I

L
I

M !

L
M
L
L
L
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STRAWBERRIES.

86
87

Plant

Varieties.

48
j

Judsonia
49 Jarabolo

50 I Klickita .... ..

51 Kansas Prolific

.

52
,

Leader.
53 Longfield

54
1

Lovett's

55
I

Magnate
56

j

Maple Bank . .

.

57 ; Michel's Early

75
76
77
78
79
80

Meek's Early
Muskingum
Mary
Margaret
Marshall
No Name
Northern ... ....

Ohio Centennial.

.

Oberholtzer's No. 3
Ona

Sex,

58
59
60
m
62
63
64
65
66
67

68 Parker Earle S

69 Phillips

70 Princess

71 Prince of Berries

72
I

Princeton Chief .

.

73 ]

Plow City

74 Robinson

Rio .

Richmond
Southard .

.

Saunders .

Sunnyside
SnowDall .

.

81 Scarlet ball
]

S
82 ! Splendid

|

S
83

i

Stone's Early P
84 Springdale

]
S

' 85 Tennessee Prolific . . S

Timbrell P
Van Daman S

8S Warfield I
P

S) Williams
|

S
ni vv-'lTer'-tn ' S

Origin.
Foliage

.

Healthy f)r liable

to rust.

Unknown I

Seedling of Mrs. Cleveland, by Dr. Stayman.'
Kansas

Chance seedling, by E. W. Cone, Wis
Seedling of Warfield, Dr. -Stayman, Kansas.
BylateJ. B. Campbell, Mass
Seedling uf Warfield, Dr. Stayman, Kansas.
From Crescent & Wilson, J. H. IS orris, Ky.
From Warfield, by Dr. Stayman,
Seedling of \Vilson. parentage by Mr. .

Stevenson, Got
Chance seedling, thought from Crescent, by

J. G. Michel, Ark
Mr. J. A. Meek, Ind
Mr. G . Kearns, < )hio

From Windsor Chief, by H. H. Alley, N.J.
Seedling of Crawford by Mr. Crawford, ;Ohio
Chance seedling, Mr. Ewell, Mass
Unknown
Unknown
Unknown
Mr. Oberholtzer, Ohio ... .....
From Crescent x Sharpless, Mr. Kilbourne,

Minn
From Crescent x Munson's No. 8, Mr.Nimon,

Texas
From Crescent x Sharpless

By Mr . J . C . Kramer, Minn
From Jersey Queen |

Unknown by Mr. Pascharsky, 111
j

Seedling of Sharpies^ C. C. Stone, 111
j

From Crescent X Ch-vs. Downing by J. G.l
Robinson, Kansas '

Seedling of Saarpless by Mr. Thompson, Va'
Mr . Thompson, Ohio

'

Chance seedling by Mr. Southard, Ohio.

.

By Mr. Little, Ont
By Mr. C. S. Pratt, Ma«s
By Mr . Cone, Wis

some rust, healthy .

healthy
some rust
very healthy
healthy
very healthy
some rust, healthy,
healthy

Fruit
stalk.

some rust, healthy

healthy
healthy ,

healthy
healthy
healthy
some rust, healthy
healthy .......
very healthy
healthy
healthy

some rust, healthy

some rust
some rust but h'lthy
healthy
healthy
some rust, healthy .

healthy

By Mr . Cone, Wis
By Mr C . H . Summer, III

By -Mr. Stone, III

Seedling of Aroma by Dr. Stayman, Ka . .

.

From Crescent x Sharpless by J. C. Hodges,
Tenn

Chance s-edling by H. S. Timbrell, N.Y...
From Crescent x Capt . Jack by J . 0. Bauer,

'

^rk
From Cre.sceit x Wilson, B.C. Warfield, III

Seedling of Sharpless from Ont
Mr. J. Little. Ont

healthy
healthy
healthy
healthy
some rust, healthy
healthy
almost burntup with

rust
healthy .

very healthy
healthy
very healthy

very healthy
healthy . . .

.

some rust, healthy
healthy
some rust, healthy
'--"'i-hy

M
M
M

S to M
M to L
M to L
M to L
M
M

S to M
M
L

M to L
M

M to L
M

S to M
S
M
M

Mto S
Sto M
M
L
L

M toL

M to L
S to M
M
M
M
M

M toL
M to L
M

M to L
M to L
M
M
M

M to L
Sto M
M tr. L
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STRAWBERRY NOTES.

Halton Sub-Station.

It is almost impossible to make a report this year. The crop was so badly iujured

by a week's hard frost at blooming time, and that followed by a long season of hot, dry

weather, that it was impossible for any variety to do its best. This fact must be kept

in mind in what follows, especially in the illustrations. These are at least one-quarter

smaller than they would have been if they had had a good shower during the time they

were maturing The cuts are the exact size of berries that grew on the respective vari-

eties this season of 1895. I shall first present six or eight of the best extra early and early

sorts to be followed by eight or ten of the bf-st medium varieties, and lastly by the best

late kinds. These are selected out of some 140 of the best named ki. ds that are now
before the public ; the simple facts as they presented themselves are given with regard

to each kind now otiered to the readers of the Horticulturist. The Clyde did best of

all ; Beder Wood came next. Some of the varieties that had the flower stems and flowers

frozen, sent up a secondary set, notably the Clyde and B. Wood. Some did not. The
Haverland, Bubach and Van Deman were among those hurt the worst and did not re-

cover, only producing a very few berries. What fruit there was, was small and ill-

shaped ; not typical berries of many of the kinds.

Early Varieties.

Van Deman (S.) One of the earliest, an extra early, is the Van Deman; a seed-

ling of Crescent crossed with Capt. Jack, and it comes from Arkansas. The plant is a free

grower, making a wide matted row, and when allowed to grow too thick rusts some-

what. The season is extra early, a few days before Michel's Early. Size : The fruit

is large and very beautiful, a box of them fairly compelling ycu to look at them. The
berries look as if varnished and set with golden seeds. They are a grand sight. One of

the good things about them is, the quality is as fine as the look ; they are first

quality, ard firm ; and lastly, very productive. The best to fertilize are Haverland,^

Warfield, Bubach and other early pistillates. The great danger with the Van Deman is

it is rften caught by the frost it is so early to bloom and fruit. This is the fourth year

of fruiting.

MickeVs Early (S.) A chance seedling thought to be from Crescent by J. T. Michel

of Aikansas. The plant is a wonderfully vigorous grower, making plants by the million^

Van Deman Michel's Early. Margaret.

The season is very early, only a few days after the Van Deman. The size of fruit is

small to medium ; the quality is fair ard medium in firmness. The great fault with it is

it lacks in productiveness. If you could secure SI per box they might pay, and yet in

some soils and sections of the country it is said Michel's is more than average in pro-

ductiveness ; but where there is one favourable report there are more than nineteen un-

favorable. It is not anything like as profitable as Van Deman or Beder Wood. Fourth,

year of fruiting.
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Margaret (P.) This is a seedling of the Crawford, by Mr. Crawford, the strawberry

king of Ohio. Whe plant is a strong grower, healthy, and making runnets freely. The
season is very early. Size of fruit is large and fine looking

;
quality, good ; color,

crimson ; firmness, medium, and productiveness fair. This was the first season it fruited

here, and as it was one of the most unfavorable seasons. I would like to make further

trial before pronouncing on it, but it is very promising. It has not been introduced vet.

Stone's Early (P.) This is a seedling by Mr. Stone of Illinois. The frost and hot,

dry weather succeeding was very hard on this variety. The plant is a healthy one,

growing freely ; the season is early ; the size of the fruit was small this reason, but that

Stone's Early. Beder Wood or Recaster. Rio.

may have been owing to the dry spell just as it should have been at its best ; the qual-

ity is fine ; color, scarlet ; it was not very productive ; this was the first season it fruited

here ; must wait for further trial before deciding as to its merits.

Beder Wood (S.) or Recaster. A seedling by Mr. B. Wood, of Moline, Illinois.

The plant is a good grower, making a wide row. It rusts somewhat when too thick.

The season is early, among the earliest ; the size of berry is medium to large. One fault

it has, some of the berries do not ripen evenly, having a white underside. It is very rich

in pollen and so a good fertilizer ; the quality is only medium ; firmness, medium
;
pro-

ductiveness very good, in fact it is one of the most productive of all, certainly the most
productive early variety. It was among the best this dry year. Fourth year of fruiting.

Clyde. Cyoloki

Eio (S.J This is a seedling of Sharpless, grown by Mr. Thompson, of Virginia.

The plant is a good healthy grower, making a good wide row. The season is second

early here this year. Size of berry is above medium ; bright red color
;
quality is good

;

medium in firmnesss. It is productive. This is first year of trial ; must give it further

trial ; but I am very favorably impressed with it, and think it very promising.
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Clyde (S.) This is a seedling of the Cyclone grown by Dr. StaYman, of Kaisaa. The
plant of the Clyde is perfect in every respect ; it is very healthy and vigdlous, not a spot of

rust or trace of disease on it. It resembles its parent and the Haverland, but is stronger

and-more vigorous than either of them. The season is second early, continuing a long

time. Size : it is large, no small berries
;
quality is good, and it is very firm ; a bright

dark scarlet in color, and one of the most productive. This season it stood far and
away at the head, showing that it is a dry season berry; the strong plant with its

roots going down eo deeply, enables it to stand a dry time better than many others.

I consider it one of the best, if not the best, general purpose berry that is now
oflFered ; have fruited it three seasons. I would advise all berry growers to plant some
Clyde. The following is Michigan Experiment Station report of it :

" Out of ten

points: Productiveness, 9.8; quality, 8.5 ; firmness, 9.2. One of most promising."^

Cyclone (S.) This is a seedling of Crescent-Cumberland, grown by Mr. Cruse, of

Kansas. The plant is a strong, healthy, vigorous grower ; no rust or disease ; season,

early ; size, medium. The quality is good
;
glossy red ; firmness medium, and very

productive ; a good one to plant with Haverland or Bubach, as it is a very early bloomer
and continues a long time in bloom. It does not stand the dry weather as well as the

Clyde, nor is the fruit as large ; still it is a good one to plant for early.

Mid-season Varieties.

In this paper I willjgive a list of the best varieties, thejfruiting of which will|be

found to be mid season.

In making these outlines typical berries are used, not monstrosities, but berries that

would give a good idea of the general shape of the variety. I might have got larger

specimens of all the varieties, but they would not have been types of the variety.

Haverland. Bubach 5.

Haverland (P). A variety originating in Ohio. This is one to grow enthusiastic

over. It is one of the best, if not the best of all ; when one sees the ground covered

entirely with fruit, from the first of the season to the very end of it, the originator

may well be proud of it. It is magnificent in its foliage ; most numerous in number of

runners and enormous in quantity of fruit. The fruit is large to very large. Its only

fault is that it is somewhat soft ; of fair quality. It is certainly a berry for the home
garden and near market. Perhaps not suited for long distance shipment. Color, rather
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light. As a producer of fine large berries, nothing else with us equals it. It gives large
fruit to the end of the season, and is one of the first ripe.

Buhach (P). Originating in Illinois, Here is another grand standby. The foliage

is all anyone could wish for, both in thrift and color and health ; not a trace of rust ; it

makes runners fast enough for a grand row to fruit. The fruit is remarkable for its size

and fine color. We place it among the productive ones. Fruit enormously large and
very showy

;
good quality; sweet. It is perhaps the very best for the home grower, and

near market, always selling and bringing good prices when the market is glutted with
Crescpnt and other trash.

BcBACH 5. Warfielp. Axxa Foreest.

Warfield No. 2 (P). Originated in Illinois. This is a wonderfully strong grower
and great producer of plants. It resembles the Michel's Early in this respect, making
almost too many runners. It is very productive, we place it along with the Haverland
in productiveness Fruit, medium to large in f^ize, is one of the firmest in the berry

—

equal to the old Wilson in this respect. Quality good ; color, a fine rich dark. The

Daytun". Princess. Greenville.

berries are all perfect in shape, regular, no ill-shaped ones, and of a fine rich, dark color.

It is one of the best, if not the best, for long shipment—carrying in good condition the
longest distance to market,

Anna Forrest. Foliage, large and healthy. The fruit is large, somewhat irregular
sweet and pleasant. It is a free runner ; only moderately productive. The fruit colors
up something like Sharpless, Altogether, with us it is now a promising variety, and we
have decided to discard it. So many better ones
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Dayton (S). Originated in Ohio. This is a strong healthy grower, making many
runners

;
plant very healthy. The fruit is large, light in color, not very firm and only

moderately productive. We have planted it two seasons, in doubt about it, but have
decided to discard it ; there are so many better that we have no doubt about.

Princess (P). Originated in Minnesota. This is a good strong grower
;
plant very

healthy and making plenty of runners. The fruit is large in size, good shape, fine to look
at, rather soft, not very productive. We are giving it a further trial. There are some
parts where it seems to produce large crops of the finest berries.

Grenville (P). Originated in Ohio. Here we have another grand berry, about which
there is no doubt at all in anyone's mind, but all pronounce it at once of the first class.
We place it alongside Bubach, if not in front. It very much resembles Bubach in color
of plant, but it is a free grower, making many more plants ; it is more productive. The
fruit is not quite so large ; about the same in firmness. It certainly is one of the best
for the home grower or near market. No one can go wrong in planting largely of the
Grenville.

Marshall. Maple Bank. Leader (S).

Marshall (S). Originated in Massachusetts. The plant of the Marshall is very'

large, stools somewhat before sending out runners ; rusts somewhat, plant though is vigo-

rous. The fruit is large dark-red, good shape and fine quality
;
productive. One of the

best to grow for show berries. Have fruited it only one season. Will be better able

to decide its merits after further trial.

Maple Bank (P). Originated in Ontario. A strong healthy grower, good runner,
making wide matted row. The fruit is large, rich, dark crimson and very firm. The
shape is good. It is one of the finest and thus should be a good shipper. If it grows to

be as good in other places as with us it will take a first place. It is being tested at

several places north, south, east and west before being off"ered ta the public.

Leader (S). This berry comes from Massachusetts, grown by the late J. C. Camp-
bell. It has done no better here than last year ; not a very vigorous grower; some rust

;

the season is medium ; the size this year only medium owing no doubt to the dry weather
;

quality the very best, and first in firmness ; medium in productiveness ; it has been very
much injured by the frost the past two seasons in blooming time. I shall give it another
trial, for I hear many good reports of the Leader. Second year of fruiting,

Saunders (S). This is a Canadian berry, a seedling by Mr. Little, of Ontario. It

is a very vigorous grower, makes a wide matted row ; it rusts some if allowed to grow too

thickly ; it is a late bloomer and so often escapes the frost, bat it is medium in fruiting
;

the size of the berry is large ; the quality of the fruit is first-class and a firm berry ; will

carry to distant points and very productive ; not as well known as the Williams but
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altogether a better sort in every respect ; it is rich in pollen and so a good one to plant

with pistillate kinds. It is a beautiful shape and fine color, coloring all over at same
time ; it is a grand and beautiful berry. Fifth year of fruiting.

Saunders (S). Tennessee Prolific (S). Mart (P).

Tennessee Prolific (S.) This is a seedling of the Crescent and Sharpless, it follows

the Crescent in productiveness and the Sharpless in size. The plant is a vigorous,

healthy grower, making a fine stand of plants. The season of fruit is early medium ;
size,

large
;
quality, good ; and medium in firmness and very productive. The reports are all

good of the Tennessee Prolific, no variety has so soon become popular over such a wide

extent. To keep up with the procession of the best varieties a grower must have the

Tennessee Prolific. It is a grand staminate. Third year of fruiting.

Mary (P.) A seedling of Windsor Chief from New Jersey. The plant is a strong,

vigorous grower and quite healthy, the season of fruiting is medium to late, this was one

of the least injured by the severe frost last spring at blooming time. The size is of the

largest ; the quality fair and firm ; is very productive, one of the most productive on the

place this year, which would indicate it can stand ' the dry weather as well as severe

frost. The color is dark red. I consider it a very hardy variety. It is among the

largest of the varieties now before the public. First year of fruiting.

Enhance (S).

Enhance (S.)

Bisel (P). Brandy wine (S).

A seedling of Windsor Chief and Sharpless from Ohio by H. Young.

A strong, vigorous grower and healthy ; season of fruit medium, size, large, sometimes

irregular. Dark red in color. Quality fair, somewhat sour. One of the firmest and

quite productive ; one of the richest in pollen, and so one of the best to plant with,

pistillates. It is a market berry, rather than a table variety. Pistillates planted with

the Enhance always bear a good crop of well fertilized, fine shaped berries. Fourth year

of fruiting.
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Bisel (P.) A seedling of the Wilson from Illinois, by D. L. Bisel. It resembles
the Wilson, but is larger. A very vigorous gro-wer, making a -wide, matted row ; has
some rust. Season of fruit, medium to late. Quality, good. Medium in firmness and
very productive. A variety well worth trying by growers for market. It is being very
largely planted in Illinois, and is said to be in great demand in the Chicago market.
First year of fruiting.

Brandywine (S.) Thought to be a cross of Glendale and Cumberland, from Penn-
sylvania, A strong, vigorous grower, making a fine row

;
quite healthy. Season of

fruit, medium to quite late. Size of fruit, large
;
quality, good, and firmness, medium

;

color, dark scarlet. It is well spoken of. It seems from the reports of it to succeed or
anv soil. It did well here the past season. First year of fruitine.

Longfield P. A seedling of Warfield from Kansas by Dr. Stayman. A vigorous
grower like its parent. Very healthy foliage, makes lots of runners • season of fruiting^

medium to late; size of fruit, medium to large, regular shape, no misshaped berries; is of

good quality and very productive ; a rich dark color ; above medium in firmness ; fruit,

long and pointed ; should think it would carry well, there are few blanks. Three years
of fruiting.

" Stevenson's Seedlings."

Longfield Stevenson Seedling (No. Stevenson's (59).

I enclose you outlines of three seedlings of my own, they are promising I only had
one plant of each one year from seed, but Ibey are sending out many runners. So I have
quite a lot of each for further testing, they are as follows :

—

Stevenson's (Della K). Aboma (S). Timbbkell (P).

No. 7. Good healthy vigorous fi[rower ; season, medium ; size, large
;

quality, good ;

quite firm, and above medium in productiveness ; color, red, flesh red all through.
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Xo 59. Fine healthy grower; season, early to medium: size, large
;
quality, good

and firm
;
productiveness, good. This is a seedling of Howard's No. 41 crossed with

Howard's No.|^25, both these Howard seedlings all from Haverland crossed with Belmont.

Delia K. This is a seedling of Sharpless by Mr. Stevenson of Ontario, Good strong
grower ; season, early to medium ; size, large ; quality, good and firm

;
productiveness,

very good. This is a very promising variety, it is as large as its parent the Sharpless, it

colors up better than the Sharpless and very much more productive.

Aroma (S.) A seedling of Cumberland from Kansas by E. W. Cruse. A good vigorous
grower ; no rust : season of fruit, late ; size of berry, large ; fine quality

;
quite firm,

very good color, a good looking berry and fairly productive, keeps its size well to the last

picking ; a good pollenizer for large, late pistillates. It seems to do well in all soils

and climates, good reports come from all quarters of the Aroma, the plant is strong and
very healthy. Third year of fruiting.

Timbrell (P.) A chance seedling from New York by H. S. Timbrell. The plant is a
clean, healthy, vigorous grower, no rust whatever, so far. The season of fruiting is late to

very late ; I picked Timbrell on July 24th, 1895, fine beautiful berries. The size is medium
to large ; the quality is of the very best and quite firm, will carry well to market and
is very productive. The only thing any one could have against the Timbrell here is its

color ; it is mottled, red, pink and white, but the fine flavor of the berry makes up for the
color. It is a fine berry, seems to stand the frost well. Second year of fruiting.

A

WOOLVERTOV (.^). MuSKINGrM (S). Parker Eari.e (S). Eqcixox (S).

Woolvtrton (S.) A seedling by Mr. Little of Ontario. The plant is large, strong

and healthy, stands the hot, dry weather with the best, the season of fruit is late ; size of

berry, one of the largest
; quality, fair ; color, dark crimson, it is firm for so large a berry,

and productive. Although the berry is among the late ones in ripening, it is one of

the first to bloom, it is rich in pollen and so ore of the very best to plant with the large

pistillates; the flesh is white. It is one of the best among the staminates. Fourth year

of fruiting,

Mv^kingum (S.) A seedling from Ohio by G. Keams The plant is a good healthy

grower, the season of fruit is late ; size of berry, medium to large : quality is good ; it is

firm and medium in productiveness, it is a very fair variety, it did not do as well this

year as in 1894 the frost hurt it very much this year. Second year of fruiting.

Parker Earle (S ) A seedling from Texas, from the Orescent crossed with Munson's
No. eight, by J Nimond. The plant makes very few runners, rusts somewhat, the plant

stools out ; the season is late ; the size of berry is small to medium ; the quality is fair,

and the berry is firm ; it is very productive, the plant is not able to mature the great

mass of fruit it sets, if it were in a deep rich and moist soil it might do so, but in the

soil here it is not worth growing, I have seen the berries just dry up before coloring
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then in such hot, dry weather the berries are small and sour, unless under above con-

ditions of soil I would not advise any one to plant largely of Parker Earle. Fourth year

of fruiting.

Equinox (S.) A seedling of Mount Vernon, by M. T. Thompson, Va. The plant is

a good strong grower, healthy, little or no rust ; season of fruiting, very late ; size of

berry, medium to large
;
quality, good ; color, crimson ; the berry is quite firm, and the

plant is very productive, in fact one of the most productive I had. I expect to hear very

good accounts of the Equinox in the future. First year of fruiting.

Gandy (S). Maple Bank (P). Jersey Queen (P).

Gandii (S ) A seedling of Jersey Queen and Glendale. The plant is strong and
vigorous grower, quite healthy ; season of fruit is late ; size of berry, medium to large

;

quality of fruit is good ; a good looking and shapely berry ; color, dark crimson ; roundish

conical, a very firm berry but a shy bearer, this is its great fault, it gives one grand pick-

ing then is done. Third year of fruiting,

> .

W

i^^<

Belle (S). Some shapes of the Belle.

Jersey Queen (P.) The plant is very healthy, a fair grower, of beautiful green
foliage, very often as fresh and green after fruiting as before. The season of fruit is very
late, has been the standard late berry for some years ; size of fruit, large to very large of

fine glossy appearance that brings the highest price in the market ; it makes a better

growth of plants the second year than the first. The berry is firm, and good quality
j

medium in productiveness. I consider it valuable, as it; extends the fruiting season

ometimes a week or more. Sixth year of fruiting.
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Maple Banh- (P.) A spedling by Wm. Stevenson, of Guelph, Ont., thought to be a

cross of Orescent and Wilson. The plant is a strong, vigorous grower, making wide
matted row. Season medium to late ; size of berry, large

;
quality, best ; very firm and

productive. Third year of fruiting.

Belle or Crawford's, 51 (P.) A seedling of unknown parentage, by M. T. Thompson,
of Virginia. The plant is a strong grower, and healthy. Season of fruit very late, none
ripe on 4th July when other kinds were almost over fruiting. Size of berry, large, long,

and often irregular ; some fan shaped
;
quality of fruit is good, and berry is firm, and

plant quite productive. Second year of fruiting.

The above have done the best this year ; but there are other varieties, that under
other conditions would be quite as profitable as many of the above. This has been a very
exceptional year in strawberry growings from two causes : first, the week of hard frost

in blooming time, and then the very hot and dry season when the fruit was maturing.
So it would be hardly fair to take the results of this year as a criterion of what the
various varieties are able to do. Some of the kinds that in an average year are among
the best, this year were caught at a most critical time in their blooming and did not
recover. Some of the kinds sent up a full second set of fruit stalks, notably among these

was the Clyde. I think this is the coming variety for Ontario as a market berry.

J have the report of thirty strawberry experts as to the five best sorts for market
purposes. These men are scattered over the United States and Canada. Twenty of

them named Bubach, fifteen of them named Warfield, thirteen named Haverland, eleven
named Lovett. ten Parker Earle, nine Crescent, seven Greenville, six Timbrell, four
Gandy, three Van Deman, three Saunders, these seeming to be ttie most popular sorts

that have been generally disseminated. Therefore, one commencing to grow for market
could not go far wrong if he planted the five which received the most votes, viz., Bubach,
Warfield, Haverland, Lovett and Parker Earle.

I should place Woolverton and Saunders before Lovett. and Greenvillp in place of

Parker Earle, and I should put Clyde among the first three, but of course Clyde was not
grown by any of the thirty voting on the five best market sorts, as it is only ofiered for

sale for the first time this fall, although I have fruited it for three seasons.

Some growers make little or no distinction between the kinds intended for market
and those for the table. 1 think this distinction should be made, because it is very
seldom that the finest flavored varieties will produce the most boxes or get to market in

the bpst condition.

The variety that is best for the table may be of poor color {i.e., Timbrell) and a light

yielder {i.e., Gillespie) or poor in firmness.

The majority of those who buy in the market want size first of all, then color and
freshness of look, and are not at all particular as to the flavor or quality, perhaps never
tasting a single berry, but buying by the eye alone, while for some people looks go for

very little and they want quality alone. Quite a number of varieties that stand high
in quality of fruit, and are the very best for the table, cannot be got to market in good
shape and so should not be marked high as a market variety except it may be for a very
near market.

It may be of benefit to those who have not grown any great number of the later
varieties to give a list pointing out the different points in which they excel, as follows :

Early Sorts : Van Deman, Margaret, Michel's Early, Rio, Stone's Early, Beder
Wood, Clyde, Cyclone, Haverland, Crescent, Meek's Early, Dayton.

Mid-Season : Bubach, Warfield, Greenville, Leader, Saunder's, Tennessee Prolific
Mary, Enhance, Bisel, Brandywine, Lovett, Williams, Longfield.

Late : Aroma, Timbrell, Woolverton, Muskingum, Gandy, Parker Earle, Equinox
Jersey Queen, Maple Bank, Belie, and others.

Quality : Iowa Beauty, Brunette, Leader, Van Deman, Banquet, Timbrell Jessie
Gillespie, Auburn, Saunders.

Size Large : Aroma, Bubach, Brandywine, Belle, Briggs. Clyde, Dew, Enhance
Greenville, Saunders, Maple Bank, Haverland, Edith (largest), Gandy, Wm. Belt, Mary
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Howard's No. 41, Jucunda Improved, Woolverton, Jessie, Jersey Queen, Muskingum,
Marshall, Ohio Centennial, Van Demau, Timbrell, Eureka, Hunt's No. 3.

Market Sorts : Clyde, Saunders, Bubach, Haverland, Greenville, Van Deman, War-
field, Aroma, Brandywine, Longfield, Cyclone, Robinson, Tennessee Prolific, Lovett,
Mary, Beder Wood, Enhance, Williams.

There are other varieties that have good qualities worthy of trial. Some that have
not been fully tested as yet and so are not placed in the lists of the varieties that after
full trial have secured recognition over a wide extent.

Below is a list of kinds having many good points, some of them not fully tested :

Phillips, Beverley, Magnate, Barton's Eclipse, Afton, Gertrude, Howard's No 25,
Hiawatha, Jurabolo, Kansas Prolific, Princess, Smith's, Sunnyside, Scarlet Ball, Spring-
dale, Huntsman, Splendid, Thompson's No. 40, Gandy Bell, Vera, Plow City, Beauty,
Richmond, Hutch Experiment Station 24, Effie May, Charlie, Ivanhoe, Epping, Jud-
sonia, Oberholtzer, America, Snowball.

The following are of little merit and I have decided they are not worth growing :

Anna Forrest, Auburn, Dayton, Dew, Edward's Favorite, Eureka, Farnsworth,
Gillespie, Accomac, Bessie, Stevens, Westbrook, Alabama, Clark's E. Middlefield, Mrs.
Cleveland, Prize, Martha, Crimson Cluster, Beebe, Parker Earle, Price, Lady Rusk,
Swindle, Regina, E. P. Roe, Idaho, Parnell, Standard, Belle of Lacrosse, Primate, Gen.
Putnam, Alpine, Hull's No. 6., Hull's No. 8, Jessie, Kossuth, Stone's No. 7, and No. 16,
also No. 15, Shuster's Gem.

I have the following new varieties to fruit in 1896 for the first time :

Varieties. Sex. Varieties. Sex. Varieties. Sex.

Apache
Aug Nicaise . .

.

Allen
Allen's No. 6 .

Allen's No. 13
Avery's Seedling | P
Black Prince
Belrin
British Queen
Beede's No. 2
Banquet
Brunette
Bouncer
Cardinal
Columbia
Champion of England
Carrie
Eleanor
Enormous
Erie
Fountain
Gunton Park

Gardner
Glen Mary
Giant
Hersey
Homestead
Hull'.-* No. 3 ....

H. W. Beecher .

.

Howard's 501. . .

.

Howard's 23 ....

Holland
Knick's
Laxton's No. 1 .

.

Lady Thompson
Leviathan
Lady Franklin .

.

Lord Sheffield . .

.

Murray
Paris King
Pet
Pine Hill No. 20
Roser
Reihl's No. 6 ...

.

Reihl's No. 5
ShawuU
Sharpless Improved.
Sunrise
Triomphe de Gand .

Tubbs
Thompson's No. 40 .

Tliompson's 104. . . .

Victor Hugo
West Lawn
Weston
Yahoo
Zulu

P
SP
S
p
s

.. s
....I p
.. .1 p

I

s
....| s

Huntsman i S P
Buster
Onward
Dora
Sargeant ....
Howard's No. 6.

Hunn

My report would be incomplete without mentioning the seedlings in the trial plots.

One plot is Howard's No. 41, crossed with Marshall and Brandywine. Another plot is

Timbrell, crossed with Brandywine and Marshall. Another plot is Marshall seedlings

I have another plot, Howard's No, 41, crossed with Howard's No. 25 and other seedlings;

both these seedlings are from Haverland, crossed with Belmont. Amongst the above seed-

lings are some very fine, strong, healthy plants, giving promise for the future ; very

vigorous. The size of the fruit is often indicated by the size of the leaf. If this holds

good I shall have some large ones among them. Hoping that we may have a more favor-

able season for strawberries in 1896 I will close.

E. B. Stevenson,
Freeman.
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BURLINGTON STATION.—A. W. PEART, FREEMAN, EXPERIMENTER.

Notes on Vaeietibs of Fruits Tested Previods to 1895.

Apples.

American Golden Russet. The trees are healthy, hardy and vigorous, but not very

productive.

Baldwin One of our most popular varieties. Tree healthy, medium vigor, hardy
enough for all practical purposes, and very productive.

Cranberry Pippin. Tree healthy, very vigorous and hardy, Oomea into bearing

late, but when it commences is productive and a good shipper.

Early Harvest. Tree healthy, vigorous and productive, but fruit somewhat subject

to scab. This year, however, it was clean and of fine quality.

Esopv.s Spitzenburg. Tree medium vigor, medium hardiness, and not, sufficiently

productive to be profitable.

Fameuse. Vigorous, hardy and productive, but of late years liable to spot.

Greening. Tree vigorous, hardy and very productive. One of our most profitable.

Holland Pippin. Tree healthy, hardy, vigorous, and fairly productive, but no
longer profitable on account of the spot.

King. Tree healthy, hardy and vigorous. Requires age to be productive. Should
have a place in a commercial list for planting on account of its great value for dessert,

cooking and market purposes.

Northern Spy. Tree healthy, hardy and vigorous. Late in bearing, but then pro-

ductive. The fruit of late years has been somewhat affected with the spoc.

Ribston Pippin. Tree medium vigor, healthy, hardy and very productive. Our
best and most profitable fall apple.

Red Astrachan. Tree vigorous, hardy and productive. The fruit some seasons is

injured by the spot.

Roxbury Russet. Tree vigorous, hardy and medium productive. The fruit cannot

rank with the Baldwin or Greening for profit.

I have also the following varieties of apples, which have scarcely reached bearing

age : Duchess of Oldenburg, Gravenstein, Hawthornden, Longfield, Pewaukee, St. Law-
rence, Tolman Sweet, Wagoner and Wealthy.

Pears.

Anjou. Tree vigorous, healthy, hardy and fairly productive. Fruit large and
excellent, but drops from the trees too easily. A most valuable variety for market.

Season, November to January.

Belle Lucrative. Tree medium vigor, hardy and moderately productive. Fruit

medium and of tine quality. Season, September.

Bartlett. The most extensively grown of any variety in this district. Tree medium
vigour and hardiness, and very productive. Fruit large and most excellent. Season,

early Septembei".

Clapp's Favorite. Tree very vigorous, hardy and productive. Fruit large, quality

tine. Season, late August.

Duchess D'Angouleme. As a dwarf this pear has of late years been very extensively

planted Tree very vigorous, hardy and productive. Fruit large and excellent. Ssasou,

October to November.
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Flemish Beauty. Tree vigorous, hardy and productive ; but of late years the fruit

has been almost unsalable through the ravages of the scab. Season, September.

I have also the Duchess, as a standard ; the Kieffer, a rank, vigorous grower, and
the Sheldon ; but the trees are young, and have had, but little fruit on as yet.

Plums.

Bradshaw. Tree vigorous, healthy and hardy, but only moderately productive. An
upright grower. Fruit large, reddish purple. One of our earliest plums, and commands
a high price. Season, August.

Lombard. Probably our most profitable plum. Tree spreading and a vigorous

grower when young; hardy
^
and veiy productive. Fruit medium, violet red. Season,

early September.

Native Blue. Fiftfen or twenty yeais 8go|^ quite extensively grown, but they were

swept away by the black knot. Tree vigorous, hardy and productive. Fruit medium,
dark blue. Season, September.

Reine Claude. A new and very promising plum in this district. Tree vigorous,

hardy and productive. Fruit medium, roundish, greenish-yellow, rich and sweet. Season,

September to October.

Seedling No. 1. Known here as Ireland's Seedling. Tree a moderate grower, hardy

and productive. Fruit medium to large, roundish-oval, reddish-purple with a rich bloom.

One of our best plums for dessert, cooking and market, A very small and free stone.

Season, August.

Seedling No, 2. Tree vigorous, hardy and productive. Fruit medium, long-oval,

bluish-purple. A good cooking and market plum. Season, early September.

Seedling No. S. Tree a moderate grower, hardy ana moderately productive. Fruit

medium, oval, yellow. Season, Early September,

In addition, I have these varieties, planted in 1892—they have grown well, but have
not as yet fruited much :—Abundance, Coe's Golden Drop, General Hand, German
Prune Glass' Seedling, Gueii, Imperial Gage, Italian Prune, Marianna, Monroe ' Egg
Niagara, Ogan, Prunus Pissardi, Prunus Simonii, Purple Egg (Hudson River), Purple

• Egg, Shipper's Pride, Smith's Orleans, Staunton, Washington, Yellow Egg, Yellow
Gage.

Grapes.

Agawam {Roger 15).^Yme, a vigorous grower, but not very productive, and liable

to mildew. Bunch, medium to large. Berry, red, large, thick skin. Season, September.

Brighton. Vine, vigorous and productive, but somewha*: subject to mildew. Bunch,

large and shouldered. Berry, purplish-red, medium, and excellent in quality. Season,

September.

Champion. Vine, very vigorous, hardy and productive. Bunch, medium to large.

Berry, medium, black, and of poor quality. Season, August.

Concord.. The most generally grown here of any variety, and probably our most

profitable grape. Vine, vigorous, hardy, healthy, and very productive. Bunch, large.

Berry, medium to large, black. Season, September.

Delaware. Vine, short-jointed, light, but healthy grower, hardy and an abundant

bearer, but unprofitable commercially. " " They don't fill up." Burch, small. Berry,

small, red. Season. September.

El Dorado. A new grape here,'and not very promising. Vine, moderately vigor-

ous, and only fairly productive. Bunch, medium. Beny, medium, white. Season,

September.

Eaton. A new black grape here. Vine, vigorous and healthy, but, as yet, ( three

years old,) unproductive.
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Jessica. Vine, a moderate grower, healthy, hardy and productive, but, like the

Delaware, unprofitable. Bunch, small. Berry, small, white, quality fine. Season, Sep-

tember.

Lady. Vine, medium vigor, hardy and only fairly productive. Bunch, medium.

Berry, medium, white. Season, early September.

Lindley {Roger 9). One of our best red grapes. Vine, vigorous, hardy and pro-

ductive. Bunch, large. Berry, medium to large, quality excellent. None better for

market as well as dessert. Season, early September.

Moore's Diamond. A new and most promising white grape. Vine, vigorous, hardy

and very productive. Bunch, large, shouldered. Berry, large. Season, early September.

Moore's Early. Vine, light grower, hardy and only moderately productive. Bunch,

medium. Berry, large, black. Season, August and early September.

Moyer. Vine, a matty, short-joiuted, healthy grower, hardy and productive. Bunch,

small. Berry, small, red. Very early. Season, August.

Niagara. Vine, very vigorous and productive, but somewhat tender, and should

have winter protection. Bunch, large. Berry, large, quality only fair. Season, Sep-

tember.

Vergennes. A promising red grape for this locality. Vine, vigorous, hardy and

very productive. Bunch, large. Berry, .arge. Season, September and October.

Wilder (Eager 4)- Vine, vigorous, somewhat tender, and moderately productive.

Bunch, large. Berry, large. Season, September.

Worden. One of our most profitable black grapes. Vine, vigorous, hardy and very

productive. Bunch, large. Berry large, quality excellent. Season, early September.

Wyoming Bed. This red grape promises to be valuable for market purposes. Vine,

a fair grower, hardy, healthy and very productive. Bunch, small to medium. Berry,

medium, quality only fair. Season, August and September, same as Moore's Early.

Raspberries.

Brandywine. Oane, stocky, hardy and productive. Berry, medium to large, red,

firm, quality rather inferior.

Cuthbert. Cane, vigorous, hardy, and very productive. An upright grower. Berry,

large, bright red, firm, of good quality. Season, medium to late.

Highland Hardy. Oane, healthy, hardy and fairly productive. Berry, small to

medium, red, quality inferior. Season, early.

Marlboro'. Cane, healthy, hardy and productive. Berry, large, firm, red, and only

fair in quality. A valuable variety here for market. Season, early.

Turner. Cane, healthy, hardy and productive. Berry, red, medium, soft, quality

excellent. Season, medium.

Blackberries.

Snyder. Oane, healthy, hardy, and very productive. Berry, medium, firm, quality

good. Season, medium.

Lavjton. Oane, a strong grower, and very productive, but requires winter protection

here. Berry, large, somewhat soft, quality excellent.

I also planted for testing, during the spring of 1895, the following varieties. The
soil is a rich gravelly loam, underdrained, damp, but not wet :

Raspberries. All Summer, Columbia, Eureka, Hilborn, Golden Queen, Kansas,
Palmer, Progress, Reliance, Shaffer's Colossal, Thompson's Early.
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Blackberries. Agawpm, Child's Tree, Early Cluster, Early Harvest, Erie, Ganior,
Kittatinny, Lovett's Best, Maxwell, Ohmer, Stone's Hardy, Tavlor's Prolific, Western
Triumph, Wachusetts.

Of these varieties, Oolumbia and Shaffer's Oolossal have made a very vigorous
growth Kansas and Hilborn also a strong growth, while the other varieties have made
a growth from medium to strong. All are in a healthy condition, notwithstanding the
drouth and extremes of temperature.

In addition to the above I received a few other varieties for planting, but owing to

their late arrival and other unfavorable conditions, they entirely failed to grow.

Currants.

In the spring of 1895 I planted one thousand currant bushes, consisting of the fol-

lowing varieties : Cherry, Fay's Prolific Versailles, Raby Castle, Victoria, White Grape,.

Naples and Champion. They have made a good growth and are thrifty and healthy.
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CATALOGUE OF FRVITS.—Continued.

APPLES.— Cojic/Mrfcd.

Varieties tested.
Season.

(Month of use.)

Tree.

SiMCOE Station.— Co»i-

cluded.

St. Lawrence Oct, -Nov
Ribstou Pippin Oct. -Feb
Tolman Sweet

i

Oct. -Mar
August . .

.

Oct. -Jan
Sept. -Dec
Oct. -Mar
August . .

,

Tetofsky
Twenty Ounce
Wealthy
Wagener
Yellow Transparent
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CATALOGUE OF FRVITS.— Continued.

GRAPES.

Varieties tested.

Wextwoeth Station.

Adirondac

Alvey (Hagar)
Agawam (Roger 15) . .

.

Aiiber
Amber Queen
August Giant
Barry (Rogf^r 4.31

Black Pearl
Brighton
Catawba
Cottage
Creveling
Diana
Dracut Amber
Duchess
Eldorado
Empire State
Euinelan
Gopthe (Roger No. 1) .

Jefferson
Lady
Lady Washington
Lindley (Roger's 9) . . .

.

Marion
Martha
Massasoit (Roger 3) ...

Missouri Riesling
Moore's Early
Moore's Diamond
Noah
Perkins
Prentiss
Rebecca
Requa (Roger 28)
Salem
Taylor
Vergennes
Wilder
Worden
Wyoming Red

Tine.
Value
1-10.
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CATALOGUE OF FRVIT^.—Coyitiiiued.

STRAWBERRIES.

Tested by E. B. Stevenson, of Lowville, Ont., ix 189-1, and Previous Years.
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CATA.LOGUE OF YRTJITS.— Continued.

GOOSEBERRIES.—Tested at Brampton bt A. Morton.





APPENDIX.

REPORT OF THE DIRECTOR OF EXPERIMEN^TAL SPRAYING.

In presenting my report on the spraying experiments conducted during the past

season^ and covering as they did so wide a range of territory, there must naturally be

more or le^s ditf^rence in the climatic conditions causing varying results to follow, as all

are aware some parts of the territory experienced a severe frost, and at a time when the

fruit buds were very susceptible to injury, and also when fungous and insect enemies were

in their most tender period of development, causing a check to thfir work of destruction

as well as the loss of the fruit crop ; and this, in the westerly portion of the province

at least, being followed by a prolonged drouth. All these influences combined rendered

the work of as little effect as possible, and yet there is sufficient evidence to convince us

of the benefits to be derived.

My first work was to carefully look over the territory to be covered by the work,

and select those points most largely engaged in fruit culture, and where the largest num-
bers of people interested might witness the work and results that would follow ; selecting

also such points as were accessible by rail in order that the experimenters could accom-

plish their work each day and the whole be repeated at intervals of twelve days until

completed.

I then sent notices to a number of prominent fruit growers in each locality, stating I

would visit their locality on a certain day, and would be glad to meet as many as could

conveniently attend to explain to them the work that was intended to be done, and ask

their hearty co-operation in carrying it out. In many places large numbers were present,

and a resolution pissed expressing their appreciation of the work the Department h\d

undertaken.

The next point was to secure capable experimenters to perform the work, and suit-

able outfits for the purpose. I then made this proposition to the spray pump manufac-

turers of Ontario, that they would furnish the various points with a complete outfit free

of charge on the understanding that those outfits were suitable to perform the work.

They met this proposition in a liberal manner, and I trust mutually advantageous ;
and,

in order to convince me of the efficiency of the work their pumps were capable of doing,

they brought them to my orchard, where fifty gallons of the Bordeaux mixture was sup-

plied and applied to the trees in a satisfactory manner.

On the 24th of April the first experimenter, Mr. A. W. Muir, commenced his work

at Chatham in the southern division, taking in Windsor, Kingsville, Blenheim, Appin,

Aylmer, Simcoe, Jarvis, Marshville and Welland. The second experimenter, Mr, H. H.

Farrell, commenced his work at Thedford on the 26th of April, taking in Clinton, Walk-

erton. Mount Forest, Owen Sound, Meaford, Oollingwood, Barrie, Orillia and Newmarket.

And the third experimenter, Mr. Judson O. Konkle, started on the 29th of April, at

Whitby, then Bowmanville, Cobourg, Belleville, Napanee, Kingston, Gananoque, Brock-

ville, Morrisburg and Cornwall. All continued their rounds with promptness and

regularity until six application? wpre made. The following will give the date of

each spraying, the weather on the day of applying, the appearance of the foliage and

fruit as noted by the experimenters on the ditierent dates, and my report as to results at

the end of the season on personal inspection.

In this report copper sulphate will mean four pounds of copper sulphate to fifty gal-

lons of water. Bordeaux will mean four pounds of copper sulphate and four pounds of

fresh lime to fifty gallons of water, and where Paris green is added means four ounces
;

this is for apple trees.
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In the first spraying the copper sulphate solutioQ was used at Chatham, Thtdford,
Clinton, Walkerton, Mount Forest, Owen Sound and Meaford, while the Bordeaux mix-
ture was used at the other places. For the second application Bordeaux w«s used at all

places, while, for the third, fourth, fifth and sixth spraying a mixture of Bordeaux and
Paris green was applied.

WrNDsoR

—

North Essex.

1st—April 2.^th—Fine, clear and warm. Trees rather close together.

2nd—May 6th—Rain from noon until 2.30 p.m ; an hour later spraying >vas done ; rain again at night.
Buds in some varieties about fully opened ; foliage looking well ; fine show of bloom.

3rd—May 20th—Clear, fine but cold. Foliage lookinp' fairly well ; hurt very little with the frost '

bloom all off ; early varieties injured by frost ; later varieties but slightly injured.

wVi, 4th—June 3rd—Clear and very warm. Foliage looking good ; no sign of spot on leaf or fruit ; a little

showing on trees not .-prayed.

5th— June 14th—Clear, warm and windy. Foliage good ; the spot showing quite bad on trees not
sprayed ; very little, if any, on the sprayed trees.

6th—June 26th—Clear, fine and warm. Foliage looking good ; spot showing bad on tree3 not sprayed ;

very dry and warm.

I inspected the orchard of Mr. Hypolite Malleoux on the 29th of August, in c

pany with Mr John Craig, Horticulturist Experimental H'drm, Mr. Clinton and Mr.
McNeill of Windsor. I found the orchard in a good state of cultivation, and lying along
the shore of the St. Clair river. The trees were too closely planted for best results ; the
sprayfcd trees showed a more healthy foliage than the unsprayed ; very little fruit, but
what there was on the sprayed trees were quite free from scab, larger in size and more
perfect in form and color. The early frost had evidently done its work, as you will

notice by the experimenter's remarks when making the second application. He says :

" Fine show of bloom." The neighboring orchards at the time of my inspection were not;

showing a healthy foliage. Varieties sprayed : Northern Spy, Snow and Russets.

KiNGsviLLE—South Essex.

Ist—April 26th—Cool, cloudy and high wind. Very difficult to get the work thoroughly well done on
account of ihe wind.

2nd—May 7th—Showers in the forenoon; cleared up; did the spraying in the afternoon. Only a
sparse show of bloom in the orchard sprayed ; the bud moth at work on the peach here.

3rd—May 21st—A severe frost ; clear and cold the day before
; prospects fair to-morrow. Foliage

appears slightly damaged by the frost ; bloom about all off, and injured more or less by the frost.

4th—June 4th—Rain at 6 p.m. Foliage good ; no sign of spot on leaf or fruit ; a little on trees not
sprayed ; very little fruit in the orchard.

5th—June loth— Clear, fine and very warm. Foliage could haidiy look better; farm crops looking
well.

6th—June 27th—Clear, fine and very warm. Foliage grand ; no sign of spot on trees sprayed, and
very little on those not sprayed.

Inspected Mr. J. D. Wigle's orchard on the 29th of August. Orchard in high state

of cultivation and well pruned ; while the foliage on the unsprayed trees were not seri-

ously affected, the sprayed trees presented in a marked degree a rich and healthy color

and a fine growth of wood ; the fruit clean and bright and of larger size than on the

unsprayed trees of the same variety. Mr. Wigle informed me he had used the Bordeaux
on plum trees with very good results. The vari-^ties sprayed in the orchard were Can-
ada Red, Rhode Island Greeningp, Russet, Wagener and Baldwin.

Blenheim—E. Kent.

1st—April 27th - Cold, cloudj' and high wind. A high wind, but succeeded in applying the solution
quite evenly.

2nd—May 8th— Clear and fine ; rain the night before. Buds not quite so far advanced, just about
right for the second application ; very little show for bloom.

3rd—May 22nd— Clear, fine and very warm, with high wind. Mr. Cameron sprayed the balance of his
orchard, not leaving any ; but after the first spraying he left the next row to the sprayed trees ; only a
little bloom in this orchard, and that damaged badly by frost.
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4th—June 5th—Cloudy and cool ; rain this morning. Foliage looking fairly good ; no «ign of spot on
the trees sprayed ; a very little on those not sprayed ; only a tree or two with fruit ; very few insects

;

peaches were all injured by the frost.

5th—June 17th — Clear and fine, with high wind. Foliage good ; very little sign of spot; very little

fruic here ; they commenced cutting clover to-day.

6th—June 28th—Clear and cooler. Foliage good ; no sign of spot on leaf or fruit ; very dry here.

Inspected the orchard of Mr. Carteron oa the 30th of August and found the foliage

on the sprayed trees more healthy than on those not so thoroughly treated ; very few
apples here. The frost and the drouth had left little to report upon.

Chatham—West Kent,

1st—April 24th— Clear, bright and windy. Buds nearly ready to open. This orchard was sprayed last

year.

2nd—May iJth—Clear and warm. Nearly in full bloom and foliage good ; only a few of the sprayed
trees show any bloom. Trees too close together to spray evenly.

3rd—May 23rd—Clear and warm. Foliage looking fairly well. Bloom all off and the fruit injured by
the frost of the 21st inst ; two-thirds at least destroyed. Feaches, plum--, cherries, grapes and currants all

destroyed.

4th—June 6th—Clear and cool. Foliage good ; no fruit on sprayed trees nor sign of spot on foliage
;

an insect here working on the black currant.

5th—June 18th—Clear and very warm. A. H. Pettit present »nd had a photograph taken of the work
in progress. Foliage looking very good.

6th—June 29th—Clear and cool. Foliage good, nor sign of spot on leaf or fruit ; very dry here.

I inspected the orchard of Mr. Dolson, Chatham, County Kent, on the 9th of October

and found the foliage good throughout his orchard. Mr. Dolson sprayed this orchard last

year and onc:^ this year When he saw no fruit he discontinued the work. He had a

few Northern Spys, Twenty Ounce and Yellow Belle-fleur in another orchard They were
more or less ilishapen and somewhat scabby. The orchard had been top dressed with

farmyard manure and the trees well pruned, but had been planted too near together.

Appin—West Middlesex.

1st—April 29th— Clear and warm. A fine day for the work.

2ud—May 10th—Clear, warm and windy. The trees are too cloae together a good show of bloom.

3rd—May 25th—Clear, warm and high wind. Fo'iage slightly injured by the frost ; at least two-
thirds of the fruit destroyed, and plums and cherries nearly a total loss.

4th—June 7th—A slight frost this morning ; clear fine and cool. Foliage looking fairly well
;
quite a

few apples on some oi the trees.

5th—June 19th—Cloudy, close and hot; a light shower in the morning; like rain again. Foliage good ;

very little spot on fruit or foliage, but quite a little on the unsprayed trees ; crops looking fairly good, but
rain badly needed here.

6th—July 4th—Clear and cool. Foliage in good condition ; no sign of spot on leaf or fruit, and very
little on those not sprayed.

Inspected the orchard of Alexander McDonald, Appin, County of West Middlesex,

on 10th of October. Foliage fairly good, crop very light and pretty free from scab.

Some damage by the codling moth. This orchard was sprayed last year with Paris green

and this year with Bordeaux. Here and there a tree was left in the experimental block,

and a slight improvement in foliage and size of fruit was all that could be claimed.

Aylmer—Elgin.

1st—April 30th—Clear, fine and warm. An uneven lot of trees ; some quite old. A one day for the
work.

2nd—May 11th—A high wind and showers throughout the day. Buds in bloom ; foliage good , rain

immediatel}' after the spraying.

3rd—May 27th—Cloudy, cold and high wind. Foliage looking fairly well : all kinds of fruit here

damaged by the frost.

4th—June 8th—Clear, fine and very warm. Foliage in good condition ; very little fruit on the trees

here.
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5th—June 20th—Cloudy ; a very slight shower. Foliage looking well, the spot showing a little on the
unsprayed trees.

6th- July 3rd—Clear, fine and very dry. Foliage good ; no sign of spot on the leaf, and very little

on the unsprayed trees.

Inspected the orchard of Francis Leeaon, Aylmer, County of Elgin, on 11th of

October. The orchard in pasture. The foliage on the sprayed trees showed a richer color

than on the unsprayed, and the fruit quite free from scab.

SiMCOE

—

Norfolk.

1st—May 1st—Clear and fine ; windy. Buds just opening here, and at the request of Mr. Trinder and
all the others, sprayed a few trees in the old orchard as well as the young orchard.

2nd- May 13th—Clear, cold and a high wind. Frost has done great damage here. The foliage on the
hickory, walnut, oak and some other varieties are a dark brown color as if singed by fire ; grapes, cherries
and plums all gone.

3rd—May 28th— Clear, fine and warm ; a slight frost this morning. Foliage here badly singed by the
frost and fruit about a total loss.

4th—June 10th— Clear, fine and verj' warm. Foliage improving very much since the fiost ; you can
see quite a difference in the foliage on the sprayed and unsprayed trees, but very little fruit left.

5th—June 21st—A slight shower in the forenoon, cleared up. Foliage looking well on most of the
trees ; some have not recovered from the frost.

6th—July 4th—Fine and warm, with high wind. No sign of spot on the leaf on sprayed trees, and very
little on the unsprayed.

Inspected the orchard of Mr. Trinder, Simcoe, County Norfolk, on the 11th of

October, and found very little to report. Foliage fairly good, but the frost had been too

severe, followed by drouth, rendered impossible any result.

Jarvis—Haldimand.

1st—May 2Qd—Clear, fine and warm. A young orchard about twenty years old, in sod, but not an
old sod.

2nd—May 16th—Clear and fine. Me.ssrs. lonson and Miller did the spraying on the Kith ; the day I

was here, the 14th, it was snowing all day.

3rd—May 29th—Clear, warm, with quite a breeze. Foliage on someof the trees looking very well ; on
others not so slightly injured bj' frost ; very few apples ; some walnut trees that I was examin ing to-day
look as if they were entirely killed.

4th—June 11th—Clear, warm, and quite a wind. Foliage improving on most of the trees, a few show-
ing the effects of the frost ; the spot showing on the unsprayed trees ; none on the sprayed trees.

5th—June 22nd—Clear, warm, and quite a breeze. Foliage looking very well,

6th—July 5th—Clear, fine and high wind. Foliage looking verj'^ fair, some of the leaves beginning
to curl, caused by the drouth ; very dry here.

Inspected Mr. lonson's orchard, Jarvis, County of Haldimand, October 12th ; found
the foliage somewhat better on the sprayed than on the unsprayed trees, the fruit more
perfect in form and color, and of larger siz8 on the sprayed treBS. The frost and drouth

has been too severe to expect any very favorable results.

Marsh viLLE

—

Monck.

Ist—May 3rd—Warm, but a shower an hour after spraying. This orchard is cultivated and well
pruned.

2nd—May 15th—Clear, but cold wind. Buds looking quite fresh, a good show of bloom.

3rd—May 30th—Clear, tine and warm. This orchard does not appear to be so badly damaged by frost

the Baldwins, Russets and Spys are showing a fine crop.

4th— June 12th—Clear and warm, a slight shower, 9 p.m. Foliage looking very fresh and fine, very
little sign of spot on leaf or fruit.

5th—June 24th—A shower in the morning, cleared up, and then sprayed. A fiae show of apples here,

no sign of spot on fruit or f)liage and very little on the unsprayed trees.

6th—Julj' 6th— Clear, fine, and a high wind. Foliage here looking very fine and of good color : fruit fine

and most of the trees well loaded.
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Inspected the orchard of Mr. J. W. Overholt near Marshville in the County of

Monck on the 8th of October ; the foliage fairly good and the crop of apples very heavy,
of good color, almost entirely free from scab and damage by the codling moth ; the fruit

of medium size caused by the abundant crop and the drouth. Mr. Overholt said he was
convinced from the first spraying that there was business in it. He purchased the pump
and sprayed the whole orchard, and is more than pleased with the results. The apples

in an adjoining orchard and same kind of soil were more scabby and a larger number
stung with the codling moth.

Wellaxd—Wellaxd.

1st—May 4th— Clear and very warm. About half of the orchard cultivated, the trees were pruned and
the trunks scraped clean.

2Qd—May 16th— Clear and cold. Another slight frost this morning, apparently little damage done
except to early varieties : grapes destroyed.

2rd—May 31st— Clear and warm. The foliage in this orchard fairly good. Baldwins, Russets and
some other varieties from one-third to one-half destroyed by frost.

4th—.June 1.3th—Clear in the morning, rain in the afternoon. Mr. Reuter sprayed the trees again on
the 17th inst., the weather clear and fine but windy.

5th—June 25th—Clear, fine and warm. Foliage good, very little sign of spot on the sprayed or
unsprayed trees.

Gth—.July 8th—Rain all day. Mr. Reuter will make the application when the weather fines up. Fruit
and foliage looking fairly good.

Inspected Mr. Renter's orchard near Welland on the 8th of October and found the
foliage good ; some three or four trees of the " Seek no Further " not so good ; Baldwin
and Rhode Island Greenings were fine in foliage, the fruit of even size and good color,

free from scab and damage by the codling moth, much more so than on the unsprayed trees.

Thedford—Lambton.

1st—April 26th— Windy. Got the work well done considering the high wind.

2nd—May 8th—Very warm. Foliage pretty well advanced, fruit buds beginning to open.

3rd—May 2lst-Fine and some wind. The tops of the trees appear to be injured by the frost; fruit

prospects very light.

4th—June 3rd—Fine and warm. Foliage good, no signs of scab.

5th—.June l4th—Fine. Foliage fair, no signs of scab on fruit or leaf ; fruit prospects very light,

Gth—June 26th—Fine. No change.

Inspected the orchard of Mr. John Davidson, Thedford, County of Lambton. The
foliage on the sprayed trees was much more luxuriant than on the unsprayed. The crop

was light on account of the frost, yet the fruit was entirely free from the scib, and would
^'rale largely No. 1. Mr. John Davidson reports to me as follows, date Nov. 16th :

" I

have picked my apples and took particular notice of the percentage of first-class, and as

near as I can judge there were seven-eighths of them free from any blemish."

Clixtox—Huron.

1st— April 27th—Fine, but windy. Condition of the orchard good.

2nd—May 9th— Fiiie. Condition of the foliage and fruit buds fair.

3rd—May 22nd—Fine, but windy. The foliage appears injured by the frost,

4th—.June 4th—Rain and wind. The weather was unfavorable for the work on the 4th, and Mr. Weir
made the aplication on the Gth when the weather was fine ; foliage fair, no sign of scab.

5th—.June 1.5th—Fine. Found several nests of caterpillars on trees that had not been sprayed.

6th—June 27th -Rain in the morning, but cleared up fine. Foliage good
; quite a few apples stung

with the codling moth on the unsprayed trees, but none on the sprayed trees.

Inspected the orchard of Mr. "Weir near Clinton in the County of Huron. His
orchard is in a good state of cultivation and well manured with farmyard manure. I

could not say I saw any marked difierence in the sprayed and unsprayed trees, and only

here and there an apple could be found. The foliage was still well covered with the

Bordeaux.
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Walkerton— Bruce.

Ist—April 29th—Fine. Orchard in sod, trees about 30 to 35 years old.

2nd—May 10th— Clear and very warm. Foliage fairly good.

3rd—May 23rd—Fine but windy. Foliage withered looking and very little show of fruit.

4th— June 5th—Fine and very windy. Quite a heavy shower one hour after the spraying; foliage

badly injured bj' the frost.

5th—June 17th— Fine. Foliage not very good ; very dry here.

6th—June 28rd -Rained in the morning, but cleared up fine again. Some wormy apples on the un-
sprayed trees, but none on the sprayed ; very little fruit here. |

Inspected Mr. David Smith's orchard, Walkerton, on the 18th of September. The
foliage on the sprayed trees showed a richer color than on the unsprayed, although not

very marked. The frost had evidently been quite severe in this locality, and the long

continued drouth immediately following had very much lessened the vitality of the trees.

Here and there only could an apple be fc und ; they were quite free from scab and insect.

The orchards in the vicinity showed the same unfavorable appearance.

Mount Forest—West Wellington.

1st—April 30th—Fine. Orchard in sod.

2nd—May 11th—Rain soon after the spraying. Foliage fair,; fruit buds beginning to open.

3rd—May 25th—Fine, but rained during the night. Foliage fair, but the prospects for fruit not very
abundant.

4th—June 6th—Cold and drizzling rain. Foliage fair ; no sign of spot on the fruit or foliage.

5th—June 18th—Fine. No change apparent.

6th— June 29th— Fine. Foliage good ; no sign of the scab on fruit or foliage ; Mr. Stewart .sprayed his

whole orchard ; one row left.

Inspected Mr. David Stewart's orchard, Mount Forest, County of Wellington, on

the 19tli September. The foliage on the sprayed, although fchowmg signs of the frost,

were of a rich green color—more so than on the unsprayed. The frost here occurred

while many varieties were in full bloom ; the Spy being a little later escaped almost

uninjured. Result, a fairly good crop of this variety ; the sample quite free from scab,

of fair size and good color. Some Baldwins also of good size and color, qaite free from

scab. The unsprayed row was not nearly so good. This orchard will thow quite plainly

the advantage to be gained by a thorough application of the Bordeaux mixture.

Owen Sound—Grey.

1st—May 1st—Fine. The orchard in fair condition as^to cultivavation and pruning ; a large number of

people out to witness the work.

2nd—May 13th—Fair and cold. The foliage not quite so much advanced as the other points.

3rd—May 27th—Dull and looking like rain. Foliage good, and prospects of fruit very fair.

4th—June 7th—Fair. Foliage good ; no sign of scab on fruit or foliage ; orchard in fine shape.

5th—June 19th.

6th—July 2nd—Fair. Foliage good ; no sign of scab on fruit or foliage
;
quite a few stung with the

codling moth on the unsprayed trees.

Inspected the orchard of Mr. John Kilborue, Owen Soand, SeptemVjer 20tb. The
foliage in very good condition, and fai'ly so on the unsprayed tri-es. The truit quite free

from the scab and also the effects of the codling moth. Here were conditions quite favor-

able for fuDgi— soil quite rich, and the orchard sheltered, being in a valley. On the

unsprayed trees we found some affected with the tcab, and quite a^ few stung by the

codling moth.

Meaford—North Grey.

1st—May 2nd—Fine. Orchard in good cultivation.

2nd—May 14th—Cold and snowing all day. Foliage backward.

3f(i—May 28th—Fine. Foliage good ; fair prospects for fruit.
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4th—June 8th— Fine. Foliage good ; no sign of spot on leaf or fruit,

otb—.June 20th—Fine. Foliage good ; no sign of spot on leaf or fruit.

6th—July 3rd— Fine. Foliage fine.

Inspected Mr. Plunkett's orchard September 20th, and found the trees in a very
healthy condition throughout. He had sprayed all his orchard. He had a fine crop
throughout, free frooi scab and damage by the codling moth. Some varieties such as the

Sqow, that are very susceptible, were entirely free.

Mr. Plunkett's statement of percentages : Spys, seven trees, about three per cent,

stung, and seven per cent, small and unfit tor market, owing to the crowded state of the
trees ; Russets, four trees, (en per cent, stung, all a poor sample, trees overcrowded

;

Baldwins, one tree, about three per cent, stung, all good sample throughout ; Seeks, three

trees, good sample, none stung ; three Greenings, good sample, none stung • one Alex-
ander, good sample, two per cent, stung ; one Wagener, good sample, three per cent, stung.

Mr. Plunkett says : I would remark here, my Russets on all my other trees were a poor
sample and appeared to be only half grown, while the Baldwins were very large and good.

I cannot here draw a ojmp-irison between the twenty trees sprayed by your man and ttie

rest of the orchard, as I sprayed five times. I do remember, however, some ten years

ago, before spraying was practised, the codling moth had the big half.

COLLINGWOOD

—

EaST GrEY,

Ifet—May 3rd—Fine but windy. Orchard in good state of cultivation and well pruned.

2Qd—May 15th—Cold. Buds, I fear, nipped by the frost.

3rd—May 29th—Fine and very warm. Caught pretty bad with the frost
; prospects for fruit light.

4th—June 10th—Fine. Foliage good ; no sign of spot on leaf or fruit ; very dry here.

5tb -June 21st—Fine. Foliage good.

6th—July 4th— Fine but windy. Foliage good ; no scab ; orchard looking fine ; can see quite a differ-

ence in the foliage and also in the fruit on the sprayed trees.

Inspected Mr. William Marshall's orchard near Collingwood on the 20th of Septem-
b°,r. His trees are in a tine healthy condition, and producing a fine crop ot clean fruit,

free from sc ib ani codling moth. Oolverts, Ribstois, S-. Liwrence and Greenings
bt-autifui in form and color, showing good results of the spraying, and also of m inuring

and cultivation tor several 3 ears.

Barkie— West Simcoe.

1st—May 4th—Fine and warm. Orchard in sod but well pruned.

2nd—May 16th—Windy and cold. Foliage fair ; buds somewhat discolored by the frost.

3rd—May 30th—Fine and very warm. Foliage good ; prospects for fruit fair.

4th—June 11th -Fine but windy. Foliage good ; no sign of scab on fruit or leaf ; fruit looking splendid.

5th—Juie 22nd—Heavy shower about seven hours after spraying. Good fair show of fruit.

6th—July 6th— Fair but windy. Foliage good ; no scab ; the sprayed trees look better than the un-
pprayed.

Inspected Mr. Lloyd's orchard Sept. 21st, Barrie, county of West Simcoe. Foliage

in a tine healthy condition, quite free from brown spot ; the fruit of medium size on
account of the extrume drouth, but very good in color and entirely free from scab and
the codling moth. The fruit was somewhat damaged by a local hail-'torm. The Tetofsky
and Duchess, Mr. Lloyd informs me, were a very good crop and free from scab and codling

moth. They had bei n marketed. The unsprayed trees in the orchard sho-vpd a paler

Itiii and the scab to some extent.

Orillia—East Soicoe,

Ist—May 6th— Fine. Cultivation very good.

2nd—May 17th—Fine. Foliage fair.

3rd—May 3lst—Fine and warm. Foliage very good and fruit prospects fair.

4th—June 12ch—Fine. Foliage good ; no sign of scab on fruit or leaf.

5th—June 21th—Fine. Foliage fine ; no signs of fungus.

6th—July 6th— Fine, Foliage splondid ; far ahead of the unsprayed trees.
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Inspected the orchard of Mr. Wellington Fisher, near Orillia, in the county of East
Simcoe. Found the sprayed trees looking exceedingly line in foliage and the fruit quite

free of the apple scab and of good size and color, in fact some beautiful specimens.

Here I found good cultivation and pruning, and a tine giowth of wood.

Newmarket—York.

1st— May 7th—Showery. Fairly pruned, sod well manured.

2nd—May ISth—tine, but rained two hours after bpraying. Foliage fair.

3rd—June 1st—Fine and very warm. Foliage fair, fruit prospects not very good.

4th—June 13th— Fine. Foliage fair, no appearance of the scab.

5th— June 25th—Fine. Foliage fair, no appearance of the scab.

6th—July 8th—Fine. Foliage good, no sign of scab on the sprayed trees; they look much greener in

color than on the unsprayed.

Inspected the orchard of Mr. Silas Armitage, near Newmarket, in the county of

York, on the 15th of October. The foliage on the sprayed trees was of a better color

than on the unsprayed trees.' There was little difierence in the fruit; less fungi perhaps

on the sprayed trees. The fruit had all been picked and put in the barn at the time of

my visit.

Whitbt—Ontario.

1st—April 29th—Fine. Orchard two years in sod. Pump did not work freely, t

2nd—May 10th— Fine. Foliage good, fruit buds just oj^ening.

3rd—May 25th—Fine. Foliage good, fair show of fruit, the pump had been overhauled and works
good.

4th—June 6th—Fine. Foliage good, fair crop.

5th—June 18th—Fine. Foliage good.

6th—July 2nd—Windy. Foliage good, fruit free from scab.

Inspected Mr. Howden's orchard, Whitby, county of Ontario, on the 5th of October.

The foliage in this orchard is very good and the fruit quite clean and of good size. If there

is any dilierence to be noted here, the fruit on the sprayed trees are less injured by the

codling moth.

Bowman viLLE

—

West Durham.

1st—April 30th—Windy. Orchard two years in sod.

2nd—May 11th—Rain in the forenoon again after spraying. Foliage jjood, not many fruit buds.

3rd—May 27th—Cold and windy. Foliage good, promise of about one-quarter of a crop.

4th—June 7th—Fine. Foliage good.

5th—June 19th—Fine. Foliage good.

6th—.July 3rd— Fine. Fruit clear of scab.

Inspected Mr. Joseph Jeffrey's orchard, near Bowmanville, on the 5th of October,

the whole of the orchard had been sprayed, the foliage fairly good throughout, but not of

a rich color, the orchard in meadow would account for this, uf the experimental trees,

some two of the Yellow Belle-fleur trees had a moderate crop, the fruit clean and bright.

Mr. Jeffrey baid they had been badly affected with fungi lor a number of years. He had

sprayed some Flemibh Beauty pears with good results.

CoBOURG

—

West Northumberland.

Ist—May 1st—Windy. Orchard in good cultivation.

2nd—May 14th—Windy. Fruit buds just beginning to open.

3rd—May 28th—Windy, Foliage good and prospects of fruit good.

4th—June ><th—Fine. Foliage good.

5th—June 20th—Fine. Foliage good and a fine show for fruit.

6th—July 4th—Fine. Foliage good ; crop good and clean from the apple scab.

Inspected the orchard of Mr. W, H. Morton, near Cubourg, in the county of

Northumberland, on the 4th of October. I found the orchard in good state of cultiva-
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tioa and the foliage very good ; a beautiful crop of fruit. Mr. Morton was not at home,

but I copy the following from a statement he sent me under date November ith. He
says :

" I am late about writing you about the spraying. I give you Mr. Wilson's views

(t le buyer). He says :
' They are much larger, freer from spots and worms,' I have

seiin one lot of twenty-two barrels, and there was only one barrel of culls ; there was
twice or three times that many on the trees not sprayed."

Belleville—Wkst Hasiings.

1st—May 2nd—Fine. Orchard in meadow for seven years.

2nd—May 14th—Windy, rain three hours after spraying. Foliage good ; nearly in bloom.

3rd—May 29th—Fine. Foliage good ; bloom all off.

4th—June lOch—Fine. Foliage good ; about half crop of fruit.

5th—June 21st—Fine. Foliage good ; half crop clean and free from spot.

6th—July 5th—Fine. Foliage good ; half crop, clean and free from spot.

Inspected the orchard of Mr. John Aris, near Belleville, in the county of Hastings.

The foliage good but not rich in color ; the orchard has been too long in meadow, and the
dry season greatly lessens the vitality of the trees; the fruit on the sprayed trees wag
very free from the apple scab and almost entirely free from damage by the codling moth,
while the unsprayed trees were more or less affected and the fruit of smaller size.

Napanee—Lennox.

1st—May 3rd—Fine. Orchard in good state of cultivation and well pruned.

2nd—May loth—Rain in the morning. Foliage good ; nearly in bloom

.

3rd—May 30th—Fine. Foliage fail

.

4th—June 11th—Windy. Foliage fair.

5th—June 22nd—Fine. Foliage good.

6th—Work not done

.

Inspected the orchard of Mr. C. W. Hambly, near Napanee, on the 3rd of October.
Foliage good ; the American Golden Russetts entirely free from scab ; some Ben Davis
were also sprayed ; they also showed good foliage and a beautiful crop of clean, high col-

ored specimens.

Cataraqd I

—

Fronienac.

Ist—May 4tli—Rain in the morning. Fine. Orchard in sod.

2nd—May 16th—Fine. Foliage not good.

3rd—May Slst—Fine. Foliage does not show a healthy appearance ; crop prospects light.

4th—June 12th—Windy. Foliage not very good.

5th—June 24th—Windy. Foliage not very good.

6th—July 8th—Fine. Foliage improved in appearance and promise of half a crop.

Inspected the orchard of Mr. Lancaster, Cataraqui, near Kingston, on the 3rd of
October. Foliage very good ; much better than on the unsprayed trees. The Eussetta
and Spys almost entirely free from scab and of good size and color ; one row of the La
Rue had been picked and blown off by a high wind. Mr. Lancaster stated the fruit was
very clean and tine, and the foliage was very fine indeed.

Gananoque—South Leeds.

1st—May 6th—Fine. Orchard in sod.

2nd—May 17th—Fine, Foliage good ; some trees are showing bloom, others not.

3rd—June 1st—Fine. Foliage good ; crop prospects fair.

4th—June 13th'—Windy. Foliage good ; crop prospects fair.

5th—June 25th—Windy, Foliage good ; crop prospects fair.

6th—July 9th—Windy. Foliage good ; scab showing on the unsprayed trees.

Inspected the orchard of Mr. J. M. Cornett, Gananoque, and found the foliage and
a'so the fruit much better on the sprayed than on the unsprayed trees. The American
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Golden Russetts and Ben Davis were almost entirely free from scab and the fruit of good
size and color ; the soil I should say in this orchard was very shallow and the rock near

the surface ; some of the unsprayed trees shovred the effects ot the drouth ; the unsprayed

Ben Davis were qaite scabby and the Russetts also, and small in size, and many were
worthless ; at this point we experienced some difficulty ; the first spraying was done with

a small hand pump on account of the non-arrival by freight of the one intended, and for the

third spraying Mr, Oornett was requested to apply the solution. Mr. Konkle, the experi-

menter, was called home on account of his sister's death.

Brockville—Brockville.

1st—May 7th—Pump did not arrive and none could be found for the occasion.

2nd—May 18th—Windy. Foliage not very good ; some bud moths here, and some trees quite in bloom
;

orchard in pasture.

3rd—June 3rd— Rain in the morning. Foliage fair, prospects one-third crop.

4th—June 14th—"Windy. Foliage fair, prospects one-third crop.

5th—June 2(3th—Windy. Foliage good; half crop; fruit clear of scab.

6th—July 10th—Windy. Foliage good ; half crop; fruit clear of scab.

Inspected the orchard of Judge McDonald, in the town of Brockville, on the 2nd of

October, found the foliage on the sprayed trees of richer color than on the unsprayed,

the fruit quite free from scab or blemish by the Codling moth. The orchard is an old one,

yet the foliage showed vigor in the trees. The Judge informed me they bore quite a heavy

crop last year.

MORRISBDRG—DUXDAS.

let-May 8th—Rain in the morning ; then fine. Orchard in sod.

2nd—INIay 20th—V/indy and cold . Bud moth doing .'^ome damage ; some trees quite in bloom.

3id—June 4th—Fine. Foliage good ;
promise of a fair crop.

4th—June 15th—Fine. Foliage good.

5th—June 27th—Rain after spraying. Foliage good and fruit free from spot.

6th—July 11th—Fine. Folikge good and fruit clean and free from scab.

Inspected the orchard of Mr. Henry Smith, near Morrisburg in the County of Dundas.

Mackintosh Red, Duchess and Russetts were sprayed; the foliage exceedingly good, much
better than on the unsprayed trees, the fruit also of larger size ; of good color and free from

blemish. The Duchess had been picked and marketed, but Mr. Smith informs me the

crop was good, of clean smooth sample, all the Duchesses were sprayed, none left for com-

parison.

Cornwall—Cornwall.

Ist—May 9th—Windy. Orchard in sod.

2nd—May 21st—Fair. Foliage good ; in bloom.

3rd—June 5th—Rain in the morning; sprayed at 10 a.m. ; rain again at 2 p.m. Foliage good ; crop

prospects good.

4th—June 17th—Fine. Foliage good ; crop prospects good,

5th—June 28th—Fine. Foliage good ; crop prospects good.

6th—July 12th—Windy. Foliage good ; crop good and clean of scab.

Inspected the orchard of Mr. Blacklock, East Front, Cornwall, and found very satis-

factory results, the foliage on the sprayed trees was much darker in color than on the

unsprayed, the fruit of good siz3 and tine color. Mr. Blacklock informs me the St. Law-

rence were exceadingly tine, they had been marketed, bat the Fameuss were still on the

trees, of fine size and color and scarcely a spot to be seen on those sprayed, while the

unsprayed, although not as bad as in former years, some were scabby. The fruit on the

sprayed trees were almost entirely free from the Codling moth.
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Only a few years ago the idea as suggested by our scientists of spraying our orchards

with the different solutions for the prevention and destruction of fungous diseases and

insect enemiea was considered by many as only a theory, and one not of practical applica-

tion in a large orchard, but we find our manufacturers to the front with appliances

whereby the work can be done speedily and thoroughly. We have to-dny the strongest

proof of the benefits of spraying. If you will carefully trace the results in my detailed

report, you will see in nearly every point a marked im[)rovement in the condition of the

foliage. The health and vigor of the tree must be maintained if profitable results are to be

expected. In making this report I have endeavoured to under-estimate rather than to

magnify the results obtained, for the simple reason that we are liable sometimes to allow

our prejudice as regards new methods to outweigh the real condition, and more particularly

so in a season like the one just past, when this query is so often brought forward : "Why
was my orchard that has never been sprayed so free from the fungus and insect enemies?"

Few orchards have of late years been free in this respect. This theory miy apply. The
rapid development of tungus and insects caused by the extreme warm weather in early

spring, followed by an unusually low temperature causing their destruction while in a

tender stage of development, and this followed by a prolonged drouth perhaps not

favourable to second growth. In some sections covered by the work where the tempera-

ture was very low the trees did not entirely recover from the shock, and in some other cases

where orchards have been in sod and hay gathered, perhaps for years, we can scarcely

expect a heakhy foliage ; but where good cultivation and pruning has been practiced we
find the best results follow.

If there is one matter to-day in connection with fruit culture that should engage our

most undivided attention, it is, in my opinion, the cultivation, pruning and spraying of

our orchards, for in this, in nine cases out of ten—in production—the whole secret of

success or failure depends, as sure as the night follows the day. Eternal vigilance is the

price of good fruit and should be inscribed in letters ot gold, as the motto, in the mind of

every fruit grower in our land.

I have received many enquiries during the past season in regard to spray pumps,

and those enquiries might be summed up in these words, " Which pump do you consider

the best and the most desirable T' I will take this opportunity to I'eply, we have used

during the past season five difierent makes, namely : The Aylmer, manufactured by The
Aylmer Iron Works; The Parker Excelsior, manufactured in London, Ont.; The
Ontario Wind Engine & Pump Co., Toronto; The Olarksburg Pump, manufactured by

Holmes ik Halliday, Olarksburg, and The Goold, Shapley and Muir Oo., Brantford, the

Ideal, and they all gave good satisfaction. Improvements are being continually made as

practical experience shows is required. One of great importance, the " Mechanical

Agitator," will cause better results to follow by the more even distribution of the

fungicides and insecticides. The nozzle is another improvement. The Boss nozzle, that

is still quite useful for washing buggies and windows, has given place to others of superior

construction and that will produce the finest spray, or one of greater volume, as may be

desired. As to durability, I am not sufficiently acquainted with the chemical action of

copper sulphate upon the diff'erent materials used in the manufacoure of spray pumps, but

1 am inclined to think that brass or brass lining would lessen the corrosive action better

than iron. Much loss might be avoided by thoroughly rinsing out the pump with

clear water before putting away after use.

I cannot close this report without expressing my unbounded confidence in the benefits

that will accrue to the fruit grower who will most thoroughly apply the difierent

fungicidfs and insecticides as recommended by our horticulturists and chemists, who are

working along that line. Failures, I think, may be attributed to several causes ; not

applying at the proper time to check the spread, imperfectly prepared mixtures, too much
guess work as to quantities, and last, but by no means least, thorough agifation daring

the whole application. If each ingredient is required to make the mixture perfect, it must
be evenly and equally distributed to obtain the desired result. As the bud worm is becom-

ing quite numerous in some sections, I would suggest, that instead of using copper

11.5



59 Victoria. Sessional Papers (No. 21). A. 1896

sulphate and water in the first spraying, the lime and Paris green be added. The same
result would be obtained, and the lime would assist to fasten, as it were, the Paris green
upon the bud and destroy the bud moth, perhaps, before it had destroyed the bud.

Some pointers along the line that often cause delays and hinder the work : Some
little part of the pump not being inspected as carefully as it ought to have been before

putting it together, and the fruit grower, not being an expert in that line, cannot discover

the remedy until his patience has been severely taxed. Another, but more common
occurrence is that after the tank has been filled and ready for business, it is allowed to

stand, if only for a few minutes, the lime and Paris green quickly settle to the bottom ; then
the first few strokes of the pump causes quantities of this to be sucked up from the

bottom, the pump and nozzle become clogged, and the manufacturer sometimes comes in

for a share of the blame. Remedy : shut otf the stop cock and thoroughly agitate the

solution before you commence to spray ; do not drench the tree but spray it, rinse the
pump out thoroughly before putting away aftdr using it, and don't buy a spray pump on
account of its cheapness, but look for efiiciency and durability. Time is money, and we can
ill afford to loose much of it at the season of spraying our trees.

I have the honor to be. Sir,

Your obedient servant,

A. H. PETTIT.
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APPENDIX B.

SPRAY PUMPS.

An exhibition of spray pumps was held at Grimsby on April 2nd, 1896, under the
auspices of the Board of Control of the Fruit Experiment Stations. The preliminary
arrangements were made by Mr. A. H. Pettit and Mr. L. Woolverton. Eight Cana-
dian and three American pumps were exhibited.

The following information was prepared by Mr. H. L. Hutt, Horticulturist at the
Ontario Agricultural College, Guelph, and Mr. Murray Pettit, Winona, President of the
Ontario Fruit Growers' Association and manager of the Wentworth Fruit Experiment
Station :

Considering that the manufacture of spraying outfits is a comparatively new industry
it must be acknowledged that great credit is due to the manufacturers for the effort

they have made to meet fully the requirements of this new demand.

The appliances first used were more or less unsatisfactory, because makers were not
aware of all that was needed to make a spraying outfit effective, handy, and durable.
The improvement already made along this Hue has been rapid, and one of the greatest
immediate results of this trial, we believe, will be the still further improvement of
many of the pumps now offered for sale.

Makers who never before enjoyed the pleasure of spraying a row of large trees, in a
cold, blustering wind, were brought face to face with some of the difficulties which fruit
growers have to encounter, and could not but see wherein their outfits might be improved,
and in what respects other makers were ahead of them. Those who experienced a
wrestling match, trying to hold on the wagon a tall pump mounted on top of a
barrel, while the horses plunged in the mud, and low-hanging limbs swept over them
could not but see that it was a decided advantage to have the pump low and compact
and mounted on the side of a barrel with a tirLv foundation. Others who were doused
with Bordeaux mixture, splashing out of unnecessarily large openings in the barrel
could not but be impressed with the advisability of close fitting covers to all such open-
ings. Those who had to shake their barrels to stir the rapidly settling Bordeaux
mixture, and who found, even then, that the first few trees received nearly all of the
lime and copper-sulphate, while those at the other end of the row received water only
had ocular proof that their agitators were not all they had thought them to be.
Those who when they came to spray trees thirty feet in height, had to hunt up poles to
elevate their nozzles and heavy hose to the required height, will no doubt be quick to
adopt some such convenience as the bamboo or gas pipe extension rod. The desirability
too, of easily operated stop-cocks on each extension rod was apparent to all who had to
clean out choked nozzles or travel far from one tree to to another.

De'?cription of Pumps.

The following illustrations and descriptions of pumps as exhibited, together with
prices of the s.ime, will be of interest to iruit growers :

9 F.E.
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The Wilson Sprayer.

Made by the Rotary Spray Pump Co., London, Ont. Price complete, $8. A
garden pump consisting of a barrel attached to a wheelbarrow. Wooden rollers work-

ing over the hose cause suction, tin disc nozzle.

Suggestions as to the Best Kinds op Pdmps.

The following suggestions will be of great importance to manufacturers, and should

be of much use to fruit growers in selecting pumps for their use :

1. Pump should be furnished fitted to barrel, ready for use. The majority of

fruit growers have not the facilities for mounting a pump properly.

2. Pump should be made as low as possible and mounted on the side of a barrel,

fixed to blocks for support. This would prevent many an upset.

3. All openings in the barrel should be furnished with tight-fitting, convenient

covers, both to prevent liquid from splashing out and to keep dirt out of the barrel.

4. Agitators should be made .to agitate thoroughly the contents of a barrel full of

liquid. Something on the dash principle is found to- be the most eflfective. It is an

advantage if the agitator can be worked independently of the pump, so as to agitate

the liquid thoroughly before commencing to spray.

5. Each pump should be equipped so that one or two leads of hose may be used

as desired. For overhead work, each lead should be at least twelve or fi.fteen feet long

and made of good, four-ply, half-inch hose.

6. For use among large tree?, each pump should be supplied with a light exten-

sion rod six or eight feet in length, of bamboo, brass or gas pipe.

7. The base of each extension rod should be furnished with a stop-cock which

can be worked by hand. This is not only useful when cleaning the nozzles, but effects

a saving of liquid when passing from one tree to another.

8. Only those nozzles which throw a very fine spray should be used. The improved

double Verniorel nozzle, when used with a good extension rod, has not yet been sur-

passed even for large trees.

9. All metal parts of an outfit coming in contact with the mixture should be

made of brass, in order that they may withstand the corrosive influence of copper

sulphate.
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